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(54) PHASE CHANGE RECORDING MEDIUM, ITS MANUFACTURE, AND MANUFACTURING 
DEVICE THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a medium of a 
structure in which the reflectance of non- crystalline 
marks is higher than the reflectance of crystallized 
sections by forming the initial state of a recording layer 
into the non-crystalline state and containing fine crystal 
cores of specified particle diameter therein. 
SOLUTION: A phase change recording medium is 
constituted of a disk base 101, a translucent layer 102, a 
lower interference layer 103, a recording layer 104, an 
upper interference layer 105 and a reflection layer 106. 
The phase change recording medium is provided with a 
first recording layer for phase changing reversibly 
between the non-crystalline state and crystals and 
changing the optical characteristics. Non-crystalline 
sections are formed by emitting recording light, and the 
non-crystalline sections are formed by containing fine 
crystal cores of 0.5 nm-4 nm particle diameters. Thus 
the record transfer rate of the phase change recording 
medium is improved to reduce the manufacturing cost 
for the medium, expand remarkably the freedom degree of selection of structures, particularly 
realize the medium of the structure of Rc (reflectance of crystalline sectionsXRa (reflectance 
of non-crystalline marks). 
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1 



ftt^ttffi^^gf ftlf fe !? to 0 . 5nmgJb4n 

fro 

3 ] BfriE4>ft < i t 2 o<©»ft*«*«w> 5 

<DW, 1 ©fi*H©iKIfi4 nmJ; «9 < J.O 2 0 n 

fflOJKSfi2 0 nniJ:^ t)^<iOl 0 0 nmJ^Tt 

0*. MIS^f 0 35co^frcDfef 0 ^:co 7 5 %J&Uh 
2»*3&SO. 8W/mK^ 6W/mK^Ttfc6li: 

ffi 7L tz^mtmmm^x* & o x , x 

^ffi^{c*fi-^ffl^c<o^^^ft< £t>2ocoSft5*£ 

fro 

MHO* 8} unB^te < i t 2 o©*4 5 % 



#BB 2000-343826 
2 

<7)Sg 1 Offi^ffic^ffiStt 4nmJ;n±#<lo20n 

fflflS^ft < 4: fc 2 ocoSft SteMi<0 5 h<D%$ 2 
ftt^mSfi2 0 nmJ; Q < loi 0 0 nmJ^Tt? 

ittr H2 JP£ 1 ^^^^^cftiE & tfp k ^^^fj \^-J^t~$~ ^B^ii k ittr 
[1***9] msmiiowMm^ ia«3t«rH8«-t-sr 

tiCtotMIMii:, *MB#MMt»«:0. 5nm 
K± 4 n m^T^&i©ftaB8St^^ft5 r fc'fcW 

mk-rzn#m> 2-6 co^m^ 1 otcis«^ffi^iE 
mmmk, 

ffftsfg 1 (Dmmmkmmm 2 nmmm k ©ibmr** b*x 

4: £#l§S:i:i- 3 ft #* 1-9 
l o^ia«offiSBftB»jBEflc 0 - 

i] mtekmmmfiL±\cmm£tifcm»mk 
-^5/ hjdRpjDt-a«:«iE«ffivd c ^^-^s/ ms/Stc* 

cO^^^^RaiaSffiV t h £<0|II#£rV t h<V d c ^ 

i o v t h fc«r^k^***{blEWBtff©fi 

Ni^ Ni>10 11 (cm" 3 ) 
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otitic x o r**«tti t ^r^h t tontonmt 

MGfR l EMtf^tmitift £ ttCJB 2 EAS<£>?U»] 

8] *iJtK±JcStr|BJBiE«IUB«WS:*ta-r 
91 2 EtfLbfctffE* 2 EMRtrWRtSiai:, 

mm Lfc«KoiiinEKi 1 &tFjg 2 ^ u-c» 

«rEaw±*-«fEE«K*:^^y^ y >^K^^mm-r 

fi^T 5 

mfc'^t t f 5 KEftftfr <aR£ £R. 

[»*«2 0] a^^«TE»«±lc*asn^E«»i: 

£ ffi^{tEft«ft ^Ratt* 3 »3t«R-C fc o "C , 30 
0rEWE±^WEE«KSr*a U-C v ^ 5 IB* r±WE* 
«±fc*trEE»KSrii«U^:«^, iESSO^S^^ 
LooilEIESRSrSaJ: D tflS^ 
MJE^U-a-J-S 9'WEEftM* lc«MUk*£Jft 

S*S»J»#«4:«ifcr^«:1Wfc+Sft*{bE«« 

#0>Rj&3£Ro 

fct>©Tfc5rfc«riwkrsi»**2-0E«o«3B» 

go 

[«**2 2] «fESfiS:J«Ft5S«^S:*e)l: 40 

ME***/wy©RE^&o»««r4, «fE*^*"7 
^X*Dftttc J: o R*ts*x3 y >X*fc»UTllJtttfcR 

5»**2 l Ett^ffi^kEftiKff©»3fi3S«o 
©IBo««fb**C5»lE^«dS*astLfcJRlli 



4 

2{fc^g&£> 

HrfEJg l AtWR 2 EflUltt«r«OfllirAfl:i-««lXllllr*ft: 
« * tf- A «r Mitt- 6 JMMMB 4: > 
MEm i ERRSB£»iB bfcl«E«HBI**ft«*ir-A 
SrfflEfg 2 ERR»lc**R«i-*#¥* i , 
«r«x.fc;i £ *1W^i-*ffi*ftE»«ff<o»5t«B, 

[RRotttt&RH] 

[0 0 0 1] 

tt£flsE«HE#\' 

~A*«U*LT««<z>E» • W^Srff 5*aeftaio*E 
»l^ft5*E6I»T$)ot, E*R0*HMItt|* 
*ft*iirS^*^ffliefBfbxe^^s*ffi^kEftfll 

[0 0 0 2] 

3fctr-A«rRttUT«««)E»«Wft* 

klt, w*jDR3adscDtiw^KJ**aefl:»ft©-ecD 

So 

[0 0 0 3] tt&fcEftft&tt, E»^-^*r»rti-S 

r^^j;9fli«^E»srm\ r^E*^— * 

*toj»lttti. E»i^-<^©*flB*tlcJ:DE«Ul*:*iKL 
T^^fcttRlcU EfidBtf>S*{M#H<i: D 

ERr*'—^ JH*u^</K©3ttRB*t"eE«yi«:-t 

So 

[0 0 0 4] ttCftEMKtttt. Eftffiro^iK^^Aff 
^tei^Hfofe-TElRdSfillfti-SO-t?, l t-^tt 

[0005] ftrntrnmrnfttDMctemt lth, 

TfiiJ^mft:S> EAR, ±«IB«ffR, R*tB 
Sbfc^ig (4|i«) $:tt^ 0 ^btc, ^W^o± 

[0 0 0 6] Efti^Ufi, yv^o^Jgft:^ 

G eSbTe, AglnSbTe, InSb 



(4) 
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[ooo7] ffinttmt&fttmte. mmm<Dm<mjt. 

[0 0 0 8] «±RWLfcJ:5ft«*fbB^ffrtt, C 
D — RW (compact disc-rewritable) . DVD — RA 
M (digital versatile disc-random access memory) 

[0 0 0 9] 

[ooio] «Eaa«iftjiaflf^«w) 

fe-CfcSc tfcfe tt*fls«FlH*:lB3»r5*ai:UrW:, 
$[1 0Mb p s (mega bit per second) £X~f Kifrlffo £ 

[ooii] mm=i* hfemztt-tzmm) «»be 

(1) it^^yy^otx 

(2) X^^y^^^nir^ 

(3) Vv^^s 

(4) X^jy^lCtSIJIf+^n-fe^ 

( 5 ) (i&gtOfc 9 -fr-fr^n -fe ;*) 

(6) «J»»*flS^B*^ 

(7) -<y 7r>f ^ciir^ 

[0012] ffi(o^ p air^<^4'-e r (6) sujhjis 

fift^u-tr;*] 7Xf# (as-depo. :*£»Lfc£ 

fbt^lST^^o r<OXSSrRttS3afttt, 7Xf^ 
0#HfHftB0BftJltt. #E»fc J: 
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[0013] Will 36-7* -f * * ^JdW S £: , r#) 
-If tr— A *ri*^!7— -eflH.** Lft** h^Tj * ? SrtfcJjW 

6<t*5 8-RW-r.SO-C, «UMfc9£R*rft 1 0^M-<T3i 
It-fSiK*** 9 , = * h#3&>iS3K 3£gRe®« 
fciMfi:**^ gt»^t^fcD> B«HEft<a£& 

[0014] (K»m»(om3b<omR<D g 

HI) «*©««{HE^*^*i-5t>5t>fco©IW 
So «*0*<<©ffi«ft|B<MIEfl:W:, Rc 

<£>3feR*TO J: D fcEKR^SfiT^sas, rtui, iff 

[0015] -rttbfe, «E*<o«j«tt«ds«*-e*5» 
Rc«rRaJ:?)t>i*<R3ei-*r.4:lcj:oT, 

[0 0 16] ffiu jK#o«J»tt*dS3Bf*-c*>5i:v^ 

Iv-^OSW (Ra) *S*ffl5^S4t* (Rc) i 

[0 0 17] b^L, ft&0tt£{bGftftftr*« Rc^ 
KV^K, «Attti^>KR* (Ac) tt*n«ifK<i- 

JR*A c Sr^SK^ffi^KJR* (A a) J;i9 1 bi«<^ 
[0 0 18] R'c>Rai:Silt l^fc^SHigh to Lo 

w«aS (ht, Ht o L*ag£iB&iei-6) <^jK^-ett, 

K»atT?ttS»Wt-Ac <Aa fc ft 9 RiRVHREidStUX 
ftV\ R c >R a ©H t o L«ftf^V^!»iR*|«lS: 



(5) 
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t>, KiR*COltAc/Aatti*|>«r 1 . 2SStfe^ £ 

[0 0 19] rilWLt, R c&R a £Vh1&<mm 
£*LTW5L t oH (Low to High) jKfttt, GftlB& 

T*BW*a«II-»-Si:Ac/AaS:l. SBLLKlRW- 

[0020] L^LftdSb, roi 5 ftL t o HfiSEfffc: 
*5V^Tt, Ac/Aa4:i(f<R£t5li^ S± 
CNRSri«<ia:«-t-SI5^R c dSfST"T £><DX\ Rc> 

[0021] wattflsicaM-swB taaMMiEflwiB 
u^x^nacois*:, **«»Bt©ft*ftifasa|feif 

ikX'&Zo frB— tr—AAJWB5«^fe, ft 
i o m ma*B^"CE«Sixfc2JI©|E«Ul*r3fefcr — ^ 

©tt«B*r»oi:V^*.« 0 ^^fflcDD VD-eteilffcD v 
«(l*.*-eW:, E»JS lS^oSia^s^+^ft^:i6, 

* tr — a AMij km- irncEtsn^ nM — m 

[0 0 2 2] LJ&>Lftj&S£>* I SOM (International 
Symposium on Optical Memory) ' 9 8, Technical Dig 
est, pp. 144-145(Th-N-0 5) |£8H;j*£jft/CV^«| 

k:, mm^M^mmmm^-xh. )tm=.m<k#i*! 

K<, t-ft^*>Sia*Sr<S<KSL^,' h 

*§ffiS5<Z>»iK3pA c £#MUtSP£>»flX*A a «t H 
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[0 0 2 3] ±lELfcRj£*»IJ£$ii:5*:«>. HSltiM 
JlftttfMI*|SKl**R c #MIWKtt*R a J: 9 f>K 
V\ l^;fe*3>3High to Low«it (JL^T. H t o Lfllatt 

*(BS»*R c*S*JHt»K«-*R a J: 9 kffiV^L t o 
H»3tOTflfJ^»^Au^SM^ i«i:*v^Al-C 

[0 0 2 4] n<D«^f^ *A*t«a>feJLfcllS 
o#E«WSfB<ORJ**W:, IB 1 lEMAftMMiglUcAt L 
T91 MIS(^tt2%, fg2|E^Jt^W B £|$ 
i:»Lt3%lfl! 1 **W«B^#L-C9%a*4:ftSo 

«aHR«-*ttiK i mmmx 9 %, » 2 mui-cr* 3 %s 

SirftD, WtWl^iCODVD-RAMMWl 5 
%-2 5%Kfc^Ti&>ft!9(EV\, AlfBflUI^IOMISM- 

m2mmm^<DRMm*i&i-¥xz<Di£tixfeT 

[0 0 2 5] *fc, mEUfe»|jl*.»^«SSix-f, >t 

tt*r*rf5rfc*"e#5. i-ft*?%, HiCilR, IK 

So 

[0 0 2 6] *8BI4, ««a^<^ttlH08S«t-*<3v> 
■cft^tLfet^-cfcSo i-ftfr*>* ^itsiwn 

ttft#CRc<RaM«M^L, £ bl^Ett 
[0 0 2 7] £ fefcAffWiefi, CMoiAftCSt 

fcl?Z>Z.kX&V, >i-ffi2JB«SE»^Sit*SrrRl±S j e-C 
nt»*0«WDSr*aS^rS - fc ^&3o 
[0 0 2 8] 

[■Hi«:jlWfc-t-«*:a6«>*«] i"ftfcfe, 
O 0 . 5 n mJ^± 4 n mHT«ttg(Oaa8fi»S:$t 
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[0029] *&w<Dmmt?z»mmz, ytm 

Kit- i o rMftKH fc ft AttJB t ©IB* FTiSWI-ffi* 
[0030] ffiiE^ft < 1 1 2 o^S45«* 

O2 0nm^m!), HfFG*J>*< t t 2oC0S/^g 

5 2 ©S^fi^ttlfj: 2 0 nmJ: Y) 

<loi0 0nm»Ttibo-C, ffiffSfg 1 ©feMfi** 

[0 0 3 1 ] Sfctt, **^<?DtB^lB»jttfr«, 3tfi8 
»K: <fc o r t « Attffi i com* RTi8W^ffl« 

iWot, mecM»c*tir<o^30<#AftK« 

"C* D J.o|Rie»^3&5 0 . 8W/mK^±, 6W/mK 

[0032] **ir±, *3BW<z>fiaEftiaftjKfftt, ytm 

vvf*i,a>«r0. 2 JiH^Ri: l 0JK^%^T^#J^-e-& 

[0 0 3 3] *»W<Dtt£YbG«lME*Wu ftflB 

ttte Jt o T# A»R« k m Aft* £ © m * *Ti£ tt 
{tL**»41^dS«{bi-SGfiWi*rfllifcti»bG« 
IMot, ttCCMtt, F7^^fcVfJ:D fee 
- 2 «0>;fc#;fe*#3> h*>f XSr#-f SG»**r«8WL 

[0 0 3 4] mGmi<z>GflUltt. tH*3teS:flS 

»i-«rt^J;o-C«A«Sr*i:, «fG*A««:«*-r 
**Att<o«»^^*«lfc«>»*4s^ft< H2o(0 

[0035] zbi^ mm'Pte< kh2^<Dmtzz>mx 

l0 5t,0Sl0tt*l^egl44nmJ: 9'fc*#<B. 

<ioioon mj^r-efc y> , striem 1 ©«**«r**t 
t -r s &m fc jr 5 st Att fc *tg» 2 * * *> t 

i-*5>*t£jR-J-*3ltAttfco?nas, WG*SA««>^*© 

[0 0 3 6] MTEltloeftl^ GftftSrJSI* 

■rarfctc±o-C#A«»«r*C AtTG^AKSBKO. 

5 nmJ^±4 n m«T©tt«©«IMSA***Wi-5 - 
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[0037] >mtote*vxw&Kmk#&vt 
mk<Dm^mm^m^%^^m-mt't^m 
2 (DiE^ii t , sugss 1 0>gmi mmm 2 ©g»s <t 

[0 0 3 8] *JBWOffi*fbG»«ff©jH3t*ft 
tt, S«i:«rGi£*R±iii±iaS^^:G»Btt «T*-r^tB 
*{kG»«E*o«3S*»-C*>o'r, flttGGftBtSr^^y 

IfUVd c <h^— > h«fifc5c*co^^3/^«ffi«E 
V t h k<Dm&%:V th<Vdc^l0Vt hk1~Z>Z 
k*&'&k-fZ> 0 

[0039] nm*'*? 9 V ismmcHtsmf 

y*SN-i^ Ni>10 11 (cm~ 3 ) ftSteBte 

[0 0 4 0] *»W©««{kG«k«*<o«ac*' 
ifett, *ffii:«rG*4E±{c:*ta(Stt^:G»JKt 
«I^BI»»oBS*»-efcot, WG3E*±I-WG 
G^«r*i« L"Ci^ 5 IB* fcttWG»E±J-SfrGG«l!( 
*iiafb^«^, lKrGS*E©«aaS:-€:©^aC?gffi«*«. 
t Uoo«rGGft«Sr^aJ; 9 fc*S^i&«K#»*-5 r. 

k\c±v) y mmmmm*\^ghm*&f&t$it%z k&& 
mk-tZo 

[0041] *TO#?asr*^j|»?vXfliB^<t 
[0 0 4 2] WG*^M»9^X^J:9fl8itSix-5 

[0 0 4 3] **W^S*ffcG*»«C*«>»3t* 
tttt, *H»^J:oT*A«t»4:#A»R«i:OIB©*i 
^k«r*lS5miGft«SBt, r©»lG«i»Jb^» 

(Uo r * A*« k # A»Rffi i: <OK<on&fc$:± C Z> 

m 2 m&mi® t «r^s«*ft«««#©«seb^^* 

oT, |tn^lGMffo«ffi|jrA{b^lHrGJIt2GM 
, [0 0 4 4] ttGAXIMAAfbl^tOMtt A^A% 

ic^rsMG^SA<b^^tr-i,^-a5*MGm2 

G^^o■»o^oJWSA^k^^:fflv^sr. t ^mk-r^ 0 
[0045] ::t«, JSiS«±jcS(rG*iGft«»S: 
iiSt-5XS^, S2fiK±MG«2CM««r«R 
t^!S^> lttG«3JH*A{bxao«T?«rG»i»t/* 
2 GftJVffi«r*t« Lfe«OWG* 1 ^t> + m 2 S^*^SI 
■ t*LtB9*to*5lSi:, * S b(c>dx.fc r. k Sr. 

[0 0 4 6] *%nofiaE{bGftjK#©S3t^ 
E«> »«tfl(rGX«±f-*6a*tt^:G»IKt*«-f-2> 
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<z>es * k * 5 * » h tut x y x^^mmm 
[oo4 7] sfcfi, *xm<Dtt&iktemk»<DSi&m 
mm^mm^mm-r^mmmmxh^x, mmmm 

l&m^mt LooiiJEE«BI*£iB.J: 9 

« r fc m i 0 meeflUR^ <r^ a * * s An 
[0 0 4 8] ::-c, mEto*k*Rtt***7 

[0 0 4 9] Sfc, «HEaHR**»-rSS«*/u^«:S 
E^fc^XiOjlMcJ: 9H8it**L5 9^X*^S*LT 

[0050] **M^ti^fkfB»jKff^»5tas 
^<t;££C&Sg 1 EM»***^£;ixft:Sf$ 1 
tt£ OIBo*»t*:*i:* JS 2 EMHf»'^£ftfclB 
/■« fc^JBHSffiflrt- 5 «JSH*§ ft ffi ft ^ 4: HH»+ 6 
teffl ft tr- A £ 8JESR 2 EftJf ff ^**BB*«- « ft #3R 

[0 0 5 1 ] ttEE«0i©r Ku^ftSdST*— 

[0 0 5 2] 3&t£*#ttfc:M\ TKl/^ 5 > ^AK 
:R1g{Cfc9, 100. 5nmW4nmOT©&M 

[0053] Sfctt, r Ku^«*5*.»K*H8t?*>9 J. 

O^fi^^O. 8W/mKJEA-b. 6W/mK^Ttfc 

[0 0 5 4] *«W^J:4xtf, ±3£Lfc#1IMMcJ:!K 
«*ftE»a*oE»<eaS*«*rlRl±*-e:, jat*o«it 

[0 0 5 5] $ b^JtrttftlCte, E«»<?5jBSft^Si- 

bfC, R c < R a «^7Xf ^^)^ B f 
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«t*^RJt**lft±**TE1*««oitJto«:*aS^:« 
[0 0 5 6] 

*iiw*»;io^TRw-r5. 
[0057] (mi <nmm<Dmm) *i\ 1 

ffiacftE»aff^«jjH*«, i-4*>^*aLfc** 

(as-depo. : 7X?#) ^W^M^fo?), J. 

[0058] Hi (a) (c) Ji, **Jfi^ffifd«t6 

(a) W: % *XWloCMoinffit, Ell (b) 
tt, «*a«I^J:9ff*bfcEM©rX^#^©1R 

mmm, hi (c> *n*»«3ttrfie*s«tcj:t) 

ffi* LfcE«i^3ftE»«rtT 5 r 4: ^ J; 9 »* Lfcjg* 
«©Wl«IJft*#**'t«*H-C*>S. 

[oo5 9] aseawic^ofpfiRufcEtoitorxT** 

<DWM (Hi (b) ) [4, ftlBK^biEraKWt)^ 
*Xttmu:J: Sfft&LfcTXf #ftl^CMoi« 

l^tt, ftBSBgUFttJILfeixftV^jflS, 0. 5nm ( 8 
KC01S^^*5ffi«ffl3ltft«) H4nm (4 0 0 0 

fifi*^swe>4sa»*s) o*^xoisrarafej* 

asjLbftfc (HI (a) \cm^T#?-%AT?ffl7jkl,ft) o 

W\ *»WXtW*ft*fcj;9ff*LfcE««^»Lr 
*E»«rtroT»*4^fc**lt»Ki*5^Tt>«l*Sn 

[0 0 6 0] *Hte^i^lfclEftii« 
Sflftc j; D ffr£ LfcE»JS icftfE&U: <£ o L fcj(S 

#3Br»*«B35S*«S^ 0 J: 5 K:, * 

fc^, «ci OnmK±©«Wctofct>afliJW^JDK-T-*SE 

[0 0 6 1 ] IE) 1 (a) fC^L^E^SfL zxT^mm 

»«o**««:RW-f SWId, *IIJ6^li<otaS{t:E» 

[0062] mmtrnmizfemztizftmrntemftx'* 
y >^i£te> ps^^/^^-cor/u^v (a r ) >f 

7ynWltSI^^^F (migrate) Lfc 



(8) 
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[0 0 6 3] *^s>**mi, — «t-»e V (7)^/1^ 
— ^oi:V>^nTl^o leVlilO 4 KtCtB^ 

feZtlZo — *\ GeSbTe, InSbTe ^f££^Jg£ 

o**ft«riK*ftte*fb«»i»|lBtt, »1 0^/#T'fe 

X'<v#&mM<DKmmtZBl (b) (c^L 
[0 0 6 4] r<o«Bta[«©#*»R«f±, #E«K«fc 

*K AfflttKttl 0 10 K/#Sg^^^^^^Hiii@ 
* ^R^^Kf*»iflS{-*3 it 5 * r at 

r^r^b, a s - d e p o . tt(B©JW:*3^tli, *E 

[oo6 5] x^vff&mmmn&MiWftntfmmx* 

E»"T?*rtSttS#»«Rt8i:r±llft«fc«>fj:, Rc> 
Ra«»nRc <Ra©K#T?fc»M**ffcXa* 

«*^&*Ei*asHJrcfcofco )tE»K:<fc 9^j5££ft 
[0 0 6 6] ftftfi4*«M^Dt^t(l xs<y* 

y v^nir^jotf * y ^^tt^^^aia* 

[0 0 6 7] ^^y^ita<0#*«tt1IBS:3tE»t?»fiR 
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fete, ^y^^tLt, MI^btiSAr^J; 
Vh, GeSbTe ^fi^{:*tlt©ft9M 
)5S«f4Kr (^y^h» , Xe (*ir/V) tL< 

[0 0 6 8] ^^y^*Ki(C«<OE«MlfcB«tt 

-5Ww>JW«, ^p-cr±*>s*sfl«3as/h*v\ Sot, je 

£ LTte, EftitK lilT^f*!^^!:, # 
[0 0 6 9] rttfeo^ffiort-e, E»Ji»*«F<7>^^ 

£E* «rffiTS^5irfe««rE U/c— o g 3/ 
5fctf>T?fc5o fiU #SL<ttE«iWttm*#*«rJfl 

*a*fl:E«^#of^**ffio**tt*%^7*>s. 
[0 0 7 0] J^T> ^WoAfrWlcot^-CRW-t-So 
[0 0 7 1] 12 fi*«Moffl3E{kEs1Stttft©»fffi«^ 
it'fc^ 0 [Ei2(cjov>r, loui^^^^S^, 10 
2 10 3 ttT«T*Ji> 10 4 ttE«M, 

1 0 5 te±n=F&m, 10 6 ttSl*«t?*>So 1 0 

Itezf}) h£tlftW.&l 2 0 mm, jRff 0 . 

6mm^y^-WMfitfc^ try hjdja* 
Sixfc^-^ffl (Ei^-f 1 ) t^bttSo aw^fprt* 



(9) 



2000-343826 



15 

#K h7s/^BliIltt«:DVD-RAMjfift©0. 7 
7 0 nm£ L^ 0 

[0 0 7 2] rO*«±|C»rtUfctt*{bllE*<Z)«Jt 
tt, S«ffia>e>III#^ (WlOnm©Au*aflBl 
0 2 , JKI£ 8 5 n mO Z n S - S i O 2 T^^F^^ 1 0 
3 , JRW 1 0 n m<DG e S b T e fE^g 10 4, mm 3 
OnmOZ nS-Si O 2 Jiffi^gWR 1 0 5, ffiff 1 0 
0 nmCOA 1 M o RltlBI 106 "CfcSo' ZnS-S i O 
2 ^)ifi*r4Jitt, T«R5*JCS i O 2 A* 2 0 a t. °/ 0> G 
eSbTell Ge : Sb : Te = 2 : 2 : 5 <£>^2p#J 

[0 0 7 3] iSBBMIsS^T* -f * * ©JMM&fcRtHK 

ffi) Us Rc : 5%, Ra : 2 0%, A c / A 
a : 1. 3 0M«^««®L t o HflK6-?fc 

TO. 6 7Pa, ^-y^b^fiA^ o, 7^«10- 
»1 0 OW, *Kfl^<>rr^t?*>* 0 GeSbTel 

8. . 

[0 0 7 4] ^SPJil 102^ TttH^/f 10 3 

©MStlfclfi 101*, ISftJI 10 4 ZmtfL-TZtz 

*rJEffi#«U ^»A»^?> 2 0%©K r ^Sr^t 
t5K r - X e*^;tf;*£: *^jffiJfc2 0 0 s c c m 

y^*©rt»«)^ffi**r6. 7 P a (dpgLfc^, * 
/<y^8IHil«PK5^b5 0W(7)RF^!7- ^fiAL, H 

10W©iV^RF^!7-|rSAU GeSbTel— y 

^SWRJtlcR* 1 0 n mCOG e S b T e fEflUi 1 0 4 £ 

[0 0 7 5] il3t<£>;*^;y^ *s<*y?tfX 
t LTK r -Xeffi'&tf^Srffl^G e S b T e 

£S5< ^UG e S b T e 5/ 
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[0 0 7 6] JiEUfcjStt, S«^AJHt5^/^^6 

tea* & ata^ng-- t te^i- s wjcdbsih £s < .1- 5 bp 

b T e 5/ *ffi^<attait**t£#fe<£> 1 0 1 2 K/ 
sec *IE^^PC7) 1 0 10 K/ sec <D^~— ^£ 

0 n m©*-f ^OaEEWft**:***-* - £ asffl*S 0 

*>m*witfx&m*<Dm&w^ *>^*7-*mtt 

«E*:fli^S*'r*— ^-y h Sd> &«4 ab Id ^ ^ ^ SfcHU 

[0 0 7 7] ±KLfc«tt±TlB»i 104(D^ 

fi<^£t5±T11 KS3)K*jSfe, MB 

E (molecular beam expitaxy) ^^XvCVD (c 

heraical vapor deposition) ^ MOCVD (metal-or 
ganic chemical vapor deposition) £fe3f£rfEi£^jp<£>$c 

[0 0 7 8] BffiELfcK r -Xe^^ i^iE, fi^!7 

e S b T e lE^JK 10 4 C0±{^ hn>^ 
'*s>*8c£JH^-t\ -hfiil^Sl 0 5, R#tSl 06^: 

^r, WORttfc;ft/r^&^tt& : 12 0mm, 
«J¥:0. 6mm(7)*y^-W HfiiUVRftl 

[0 0 7 9] JfcRMfLT, ±E**«i:W— OBWIrit 



It 



(10) 
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^MT«Ar^, ^lAtLTO. 67Pa, 

[0 0 8 0] ^JMlG^-f fcJttfcfV x?<n®mm 

*ft«ttHT©#ak-eW«Ufc. : 6 5 0 nm, *t 



18 

i£ : 6m/grC fSlf 5/ : 0. 4 1 /xm/b i t 

^Kl>«^»-fS^y^Jt (%) SrSflJELfco ^y^SJ 
3£tt«0EI1MWf, 1 O0t-^7>f 1 0 OHIt- 

RAMj|»|:l|l»LfcfcO-C*5, DVD-RAMtii 
[0 0 8 1] 



fr^a^ (%) 



lOlHiL/G 0W10 L/G 0W1Q0L/G 



2 0 
5 



7. 5 /7. 2 
7.3 /7. 0 



7. 7 /7. 3 
7.5 /7.2 



7.3 /7. 
7.2 /I. 



[0 0 8 2] -^^aSESW^ISoT^Lfelttt^-f 

£ <^ ^ 3 jS^s: ^ wtRWi-** 

[0 0 8 3] IMM^WM&O^-f tifctfc^ 
^TEM (transmission electronmicroscope : Sill® 
?MMft) **^«b"C»*Bfl|jtS:**U^o TEMl 

[0 0 8 4] WiBuytBiiT?fc5o 

fcto*>, 01 (a) tt, **Mc0ffl^{k«|»:C0ia»»l 
0 4©TX-7 f 7K*tflg^3tlS®:^ < fcoT^Lfc^Sir^ 
-*ffi<0«*B«E*SU IU1 (c) tt, *3&Wtf>ie« 



»WflKio«l**t, hi (b) «*a*-efp 

*UfcM*W<oti*ftaiCfle©rX^**« (tOMMMIft: 
*Ufc»*»Ott«f4Bll (c) 

fc#*Ktt©i»JiB«5Sw:Bi i (a) ^raai-cfco^o 

[0 0 8 5] ft^ OWj^LIh]^ CNR (carrier 
to noise ratio) ©KlfiUCO^T, ^IMotM 
LfcTX^*©ti*ftl«t#4:, «S«:«otML 

fcfcffcteBl^fco BB3HU ro«at*«t^97B 

H*3^TW\ TX^aKacDlOiaiBftd^bOWHaSU^J: 
•9 5 2 d B^r@^lSii5V>CNR^^^tl^i60fC*f LT, 
1E*a[«fctto'CfPrtLfc«Eff (H3-CW: rjt««j 

ic£;fts) -ettrXT f ^«^ifliia»-efiCNR^2 o 
dB^I^K, l 0 OHa*OW4rU9 3S*ftt^«i 

[0 0 8 6] rX^HOCNRiiEEifW 
©*>f Xfc<BH«*H^fc 0 5SE««U¥©*>r Xtt, ffi 



(11) 
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\Zb\ iSE««#**i-1>->rXW:*#<ftofc 0 t(D^ 

rx7 tf #«wsne«*^bA#4CNR*r#s±T?tt, 
8 figfta* b ft 6 * 9 * ^ — oflFft^n-e* a 

^»ff^^i-**»««^&*fe*ftft«5S^*{b 

[0 0 8 7] ±E*Jt«-?r4, ±T©TjWtti»©1» 
f?V\ ±T©f^l^^Ar^E0. lPa.S 
»«offf8*^»t*ofc 0 ^fci, E<HR<z»&J&«r 

fi»MHB^«<ft*«if|c, tft^fStrXllc, 

[0088] jkjirw Lfc «t 5 &mmj&nfc ±n 

SCDT% LtoH*a©«*©rK^«t, aK« 

[0089] (m2<Dmm<Dmm) «^©i2 

*»j:*H-*»*^1i»«>***:*+6 4: ^ 5 ft 

[0 0 9 0] ETF, ^HJS^^HJSt-^Sft^a^^ 
©fWB I»atfci5t^ a*fla s-de 

po. ©*|B«mSrtt*{ti-6fc»^iK*4:*ixSU— 
iJ-v??^^ ffl^ififc (-Tft^^iE^) ic±or» 

-M8fiW^iliS4ot^f: e rcDS&ta, a s 
-depo. £*<D&<DffiZ»\££ 9 J&& 

SSfc*a s Sto»Ti»< (1 0 12 K/»tAafeb*t 
5) , E«^#A«^j£iflS<0#aiSft (10 10 
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-1 0 1 iK/nkfrtbtlZ) £*) fcHfTJ^b^tfn* 
V\ as -depo. tttfetoEft/lM:^ 

[0091] :tiwtt, a»»ft*w 

kH*lllli:*:l»9a+r4:fcJ:9, «JJH»Afl:Xg«r 

^5r^ft<ff^(df5^ (a s - d e p o. E») riS^T 
«BftlBft»«r»fco ^LT, *©«jHl«3ft«:B3»WC|H^ 

4a*#©»««r*rsri«:*p|»i-a*cSofc. i~ft 

[0 0 9 2] ftffe&ldtt, *ISJ6»JIBo^:IB«iKflctt. 
*HMtfc: J: 9 SAftlB £ #E ARRAS fc ©IB «r cattle* 

*i-***3tt03|^^»^*«*0^*^*ft< t h 2 

5 0 

[0 0 9 3] i-ftfofe, EMtt£tf£Aft-?*>9, 
Mlflctt* ft*£A*fc £ /h S ft*£ A&tc^ft^ft tr 
- * £ fc o **-f S o 

[00 9 4] Sfc, Suta / >ft< £ t 2o^6M^) 

-e2 o%j^_b9 o%j^T^>ffiia-efc5r i^H*uv\ 

[0 0 9 5] &tz s jtfflE'>ft< £ t 2 0(DMSt^ 
5*>tf>/hft5«t&fii, 4nmJ:H^<2 0nmOT 

SffiSH^ 20nmJ:n*#<10 0n mBT-C* 5 

[0096] as-depo. E»**S-*"5*:«>K: 
tt, ^-f^^SrEft/W^aSBJc-fejx h Lt^ftffl^i: 

^ft^ 0 r. cev^5*l»i*4:r±, ^Ci^Ji^6m 
/»K±«)«[*:S+. ey^7^*i«»*6 3 0^6 
6 0nm, N A 0 . 5 5-0. 6 5gt<7)f ^ IE^^f 

tlt^BLi/^P r 0 3flt4:Sft, P 
e = 3-6mW, Pw=10~15mW > Pr = l. 0 

[0 0 9 7] fE^^fT 5 t > P e U^/WDj8W£r§ij*fc 
«»tttt*ft:L^ PwU^/KOBKtt*:SHtfc«»r4#* 

7s/^«^©«fi55» tt, as-depo. 



(12) 



#BB 2000-343826 



21 

£T?£>5 0 as-depo. EftKloV ^T^tH ^SOChI 
E»«POiB*ft«« M-ftfet>^-*l«rc>««) ^fe© 

6 n £ K J; 19 5 0 

[0098] as-depo. Eft^jg L^IESBtSrffi 
ffli"S±"CW:, TLow-to-Highj 

0tffi<ftSJ;5{-Kfff-J-sri^a4Uv^ rixtt, 

^^i--r^^^T*fc5o Low— to— Hi ght* 

[0 0 9 9] 1"ftfribL ow-to-Hig hJC&V^T 
tt, P e U'<;umttm*b<D{n%'&+ft\C TLowj f 
ftfe%Td s «wfcdSH*Ll\ t^L, &M<Dftfc»m 

-1ft*— ASrliaflRJ*U«:»tT?, P e fig*HfP^b(^(t 

P wflB#KBfl> 6> £>ff-^ t"<^tt a s - d e p o . fBttd* 

[0100] *HJt«ffi^3tlEfmC*tt, a s - d e p 
o. Jft«3&^l|Hl*r»tlB»Ufc*t*T?t>, -<?-*m (?B 

<fc 5ftlS*0»att^, Witf, T EM (TransmissionElec 
tron Microscope : SifiS^Sfflttt) fcl<fc9«*U 4# 

[oioi] -rftt>*>, TEMiaa DSbiisiE 

«*#4fcfc J:D^5^yf7^h «: #o»»* coifed 
[0 10 2] El 4 fit, ♦SHfe**©*?*^ *^G>-^— * 
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■WoBMoTEM»o-»!tttillKfc5. 
«Stf>*S»«K 1 E^ttP e l/^©l/-f fcT— 

[0 10 3] — £\ ^jffijgffico^^ ^^^*fL"C, 
1 0[UOtw^7^ h£rf?V\ *Mffl5#<&EftJB 
tTEMMULfelB*, H4fcjai*H«©TEMffcas» 

E«JB(^^ — ^IH<^1»jffl«agtta s -d e p o. 

& (7) — {eI g toii u^/wctd u—JfMtrtl^ £ V fE±\z.f£Sh 

fti^rfcas^ofco 

[0104] TEM««©fc8bot*»©fPj«* 

ft«»^JnfeSwi:«r*tSiK«dSfc^ 0 zcotctb, << 
[0 10 5] / ^T, El4{Cfifll^L^:J;5ftTEM|ftS:W 

[0106] mste, ^Hife^o^-f ^^o-^— ^ 

T\ RIIB». H4lC«*L.fcJ: 5ftTEMfcfc:i8VvC«F 
tA"CSLt«l; 9ft3j&^2 0 nm£JL±tO*:#V^3iefitt(D 

je>5*J*tt, ®aitr^7 5%-efcSo ft*, ^co^* 

tt, TEM«iC*V>r«^fCttmL5t^8. 5 M m^ 

[0107] 15^) (a) fit, as-depo. ^Jg** 
bliaKftE»U*:*fr*:*U (b) lOWt 
^-7^b^firom^t; PlUS^b, 
JBS&tt, 0-1 0 0 nmOiSIlcMLTV^ 

r^WSo (b) tSL^J:5l:i0lHl©t 

ttJHtWftJI»*B» bixftv\ v^**tt^*-TS 

3g*«fe(Og(Z>5PiStt, (a) Ttt5 0. 5 nm. 
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(b) -m6 0. 8 nm-efcofco £JLhOi|£*J&>e>. 
****«0*lB«IEft:W:, a s -d e p o. jR«Ba>b 

[0108] rr-c, H4i;:*3V^'CW»A"C*Ufc*:# 

[0 10 9] 04 tc^LfcJ; 5^, f^AtSl 
[0 1 10] 06^ *»ft»*ttOtt«»*«r*-r^ 

fc^o **3, rcO^f^ as-depo. ft&bl 
Lfc$J 2 ^ m^Offi*KtCioV>TiS^$ixfc 2 0 nmJ^T 

ot>fX©»3 o o«i«)IS*tt<offla«*^*o!>««r^ 
[0111] H6d>b, /hSv^fifeofeStt, «te4 

1 0 0(7)^-7^ h*:J||kf9 3EUfefl»c*5V^Tt>, - 
[0 112] r*Lfc*tLT, V£&(0%y* J (DM^* 

X?(DM^Kte, im<OP e U'^KDl 1fflBI*-ettJ|* 

»5 3B"*-fc»*ft*«itfrb, PeBB»«lc*3V^Jt«W 

2 Sb 2 Te 5 Ol^t |4g7 0-15.0nm 

n&m^.m^^< ^ti^o -r*fc>*>> ia»Jifi, * 

[0 113] ffi*©*^^ ^^Sr, 
»»fttfc»*t>WI«"e*>5. t6b%, 70-150 
iimiSwttiSrfcojtKW^tv^ittlcJ: 5««>^ 

[0114] WJi, «6*<z>5t7* >r * * t Jttt lootfel 

^ou- if tr — A£ i iHi^ttfla*t byt^tt-e+5>{cjis 
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[0115] ^xik«ffi^GflM^^5awoiKn«i 

^ll*^(7)3t7 ^ ^^^^|E^il^^V^T^, as-d 

x b tmummmt, o . 5 - 4 n mis^MM 
[0116] if ¥—j*<Dm%iK£oxi&M i fcm.m<D 

at ^ b 4 - 2 0 n m^S Jilt fit" 5fc#> fcL&S 
*«FlB3& s lB<raFtfi4:^*5o Sot, ffiiMX-Cfca 
s-depo. <£>t^ Jc^^l/^/UC0U~ if— fiSit 

10 117] £©J:5fcWM*^»B«>«K 
fit. JBSilfcfiKSjaiS^^-f *HJS»«03tlS»«E 
Vfcom&^te, if tr— AflH«t<©«JJI8^)S»fcS3i^r 

[0118] *HJE?K1B^|E«BI«, ?£*<B«!J»Hfc3£« 

fc)*>, 4-2 0 nmSS<^»*Bl»fi*fc^*t)ffl*tlT2 
0-10 0 nm(Z>a^^feft3|ffidS#?9Ei-S«ffit3!c5o 

[0 119] ft, *^«^C03t|E^fff^, TEM 

®«itr*2 o%j^±9 o%aT-c*srit#itt 

Jt^ 4 0 %Jm± 8 0 %£JLT^#*^ i 5 Scfe LtUXfe 
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[0120] *mMMm\z&zm$r<omf&*&-rz>ytu 

C^y^hy (Kr) ^t^/^fcfi^iry >- (Xe) 

t i^xm^^^m?* r t £ c 

[0 12 1] Kr^Xe^/^^ (Ge) , TV 
(Sb) , r/WU (Te) ^<!fC0^^^^^{C 

5 0 WflW^^-eifiCi-Si:, Aim* 4: 5 

ihLTV^fcflBti-Si, ]Effi«*ft btfAlttt^oai 
tt 1 o 0%ffi#Offi*fC5g*-t-5 o IE®® 

K«^tt«g8>*9;*— * (-rw** *) k 

*-?\zmuxm%~rzt^ m-mm<^^m±<Dm^ 

^5^*A^~^S»HH*h 2ml m2 / (ml +m2 ) 

[0122] Ge, Sb, Te DK*W«»ft|f**tt* 
7 3, 1 2 2, 1 2 3T^5 0 fcifctf, Sb 
^Ar (Sit4 0) EpoTV^a:* 

aiaw-sr fci^fts. aHKijcfei^-csa* 

*58«W:lf«*SfcftflFt5^, Sf3£«ftvi3:v = l 
/na (att*3SWraSa, n = p / k B Ttt^tt^« 

[0 12 3] i^T, **ttftj|j««Sr«* boo*a£lfc 

[0124] (hkm i ) B7f±, *ntmm<D& i £ 

IWIHK*51^"t\ 2 0 1^ 2 0 2te»l z FgWB, 2 
0 3 ttEftJB, 2 0 4 (if2 : p#I > 2 0 5 fcfrMmX 



4#BB 2000-343826 
26 

fe5 0 rtoswm, KT«>#«-efP«Lfc. *1\ o. 
6 Mm«o^— ^«Rftbix*:#y tf^-r hk^> 
*?mm2 0 l y ^«R0>WE 

jfr/i>y— \zB%i-%a -tbr, Zns-si02^y^ 

hf— ?v h&Mrffii-ZX'<v*mzlo^Xs R F 
^^y^iSfe^<fc 8 0nm©SSlf»|2 0 2 

*U ftJCGe SbTe^^/ F^ft^^^^ 
glC^TDC^^s/^fefclJ: 0 nm<£>EflWB 

2 0 3 SrJSfcKU tV^TZ nS-SiO 2 =*>-3#^;y h 

*jfci;i«fc»9IRJ¥3 0nmO»2TW2 0 4MU 

DC^j/^Sia 19 JKff 5 0 nmWg|fl2 05&/& 

[0 12 5] r^r% |E®S2 0 3£LftG>tia&\Z.ttLttiA 
r trflSV^T^^ 5/ * Lfcjft^ |E#S 2 0 3 <75J5JcJBtJC§S L 
Xfcxs<>y*tf*b LTA r +K r C0S^^S:ffiV> 
fc 0 tfX&m&teA r :Kr = l : 1 0 £ U ±ffifi 
4 . OPai: LfCo #*ffi*M^5*ffitttt£EE8B5e 

ttV^RlciRRLfco fiKRJftT^^Sc^mu^^-^^ 
S^t)9-ftO^>-SS (i?^ 0. 6mm) £U V 

• [0 12 6] C©E««**:j|»ii— 3e©*fr-eW*L 
fco RflUR»a s -d e p o. *tR0>*S-e % «Sai8. 
2m/#, ^0'7^Wll6. 4 5MHzC0 3Tff 
-5§-£a s -d e p o. <7>tM ^ ^ Lfc i: r. <5, 5 

2. 5 d BC0CNR£^#f;: 0 V a s - d e p 

o. ttRO»ftS h73/^(C3T^b 1 1TIW7V 

5, 10(Ellt8-4%^^f: o 7>T 
HM*9«U 10 00, 1 0 0 0 Htlfc^y #R4r« 

[0127] ^<7)ct5^, as— depo. (Dh75/^ 

[0 12 8] Wc, *HJK^R^E«fflt^^Sn^3l* 
AftSPOteAjRHBSrTEM-CR^o *"T, as -de 

po. h7y*±\z±te<Dm&ATm«k?*v*mi&» 

XI 1 TUf-elillfcu-f IT— A«r— E«»tfl8ltU 

g^dio^-C, tK^/KDU- 1f^!7— P e ^ K' 

^bCOff^ft-^U-^/^ii^^SiJ^Lfci: r 5, Pe = 
4. 5mWti/M:^o^ 0 :rt% U-<^ 
^, U~ If tf— A^gJ^aLTV^ b7 y*t*b<0&M 



(14) 
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[0 12 9] TEM*«tfr3l«R*:»*.tfc. 

»JO-a s-depo. F7'7^CPe = 4. 
5mW, Pw=l2mWtf^^^-[Hie^tl IT 
«#0»*a*«rfTo*: 0 TEMR»tLtH(IL«t 

SB#«r£ATK: r a s - d e p o . lE^g&J t ftt 5 Q * 

Tv A 1 Et*» 2 0 5 £S«-2 0 1 SrRfc^U &J1^ y 
^^±{CtoXm.^^^t\.tl 0 Al^§205 

JtTttdS'f*4fe^J;o'CI»*Ufc. SS2 0H4 

[0 13 0] £1\ a s-depo. EftfficO^— ^WJ 

«^TEMnftlFftt:M«U, r«>*J|l36»6>, ffi* 

[0 13 1] S^LfcTEM^^fc^iC, »iB*fc<7>*fc& 
«r»J£b, -eoaiajSfiSrW^^o #Wf0>*S*. a s - 
depo. EftSfBOP efiB*tfiH«, HOiKL;*— 7 

>r Ft^p e ma9^(om^'t t>, 8nm^at 

4-2 0 nm(Z>$Sffl{-JR^S i:, 2 0~1 

0 0 nm©Bii:Mt5*#v**tt© 2«»:fl* 

\z Km m& z r t tmw r *i b o* * v t 

[0132] r.t7) J: 9 a s-depo. Eftl-iS b 

4-2 0 nm©«H^*i"*IS*tt4:^J:o-CfllfiKS 

wffi^Srfcor i:^W»-Cfc5r k#««tfc, 
MB*- ^-7-f hLfc«*-e*IB«K, *fi{b«<Dtt 

[0133] **Jfc«^ttEftHKG e S b T e ^:fflV> 
itfc, rWInSbTe, AglnSbTe, Au 

1 n S b T e ^^(Di&iDmmtmmm, Sfc-tfLfc* 

cd-r. CD-Rwftifo— ia»a*ai, ffiRiattt 

[0 13 4] (Jfc«09) JzlEjaiS«^»i-*M:ttOfc 
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P a ClfiLto 

[0 13 5] ^tV^^U **f\ a s - d e p 

o. h?iy*±\£ninmm£mft<DWateTfBm?t* 
s*«#as?g*«i»Lfeo ^o 

»*, P e flR»«B»^ b 60«# 1/^14-0© P e flg*t 
-Cfi+^t-T^b^^o^o $ bi-P e ^ttHSL 
fcj&S, 2. 5mW^^fi^ofc<^^^btff i , 
2. SmW^ 6mW*j«T?W:^RJt*fiT*SJl.b 
*LfcjflSttSjU'<yMcW:fa4f3S< , a s - d e p o. 

b<£>fl ■^-U'^/KCia^o^io ^fc> 6 mWJ£*_L<ZV*!7 — 
[0136] P e = 2 . 5mWJ^±, 6mW*SdrbT 

2 [hij^jico^-— 7-r h-rs^, 7^ h©i 

7 -Y £ o T P e fSftSPa* b <Off # U^^ttlSft 
7U^Lfc 0 ^r-C, Xttffi^ftlP e l/'OUft, 1 
O0t-^-7^ hB#CO^ — ^IH^b^fB-^l^^^t 

e=4. OmW-CfoofCo 

[0 13 7] T EMlg^ff 5 K^-^^ 

•f***5b^ *45a s-depo. h7'7^CPe = 
4. 0 mW, P w= 1 2mWtf^^^- lEl|E#fc:tt 1 

ZtDUft* Ta s-depo. Eft^J t^-TSo * 

[0 13 8] AlRJtUtfca6**rl»*U 

a s-depo. Eft L^»^i— = > b ^ ^ 

assort:, rixtt, W«^o«-T-l»ia*f^^— vfcL 
n ^ - > S n^^o fc r i ^ b fc 

[0 13 9] — *\ IrI^^^^^OjSL^-— 

7 0—150 nmCOjSi^fcSr i:^J^U3t 0 
[0 14 0] i8(t <B-«r«>tt*«llES4:««L, HiSI 

TEMW±tC*5V^Ttt*«C#biXfc»4. 5/zm^CO 
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[0 14 1] Sfc, Jfc*Ofc»fc2iaiE«frtTofc h7 
tt4fb#iifi t bT*3e>-i\ 3B*ttdS»^ttlc»«)b*Lfc 

[0142] (*M0iJ 2 ) J^T, *mMJ&m<DM 2 ©H 
[0 14 3] **16«OtiaE{b3tia««E*t>. 

V^5H i g h - t o ~ L o w(D«^}C^t?ii:Ti^ff 
bfc. 

[0 14 4] -rtttofe* *«0*Wtt*«fc»»©IISl 
£ PMtC loo, g 1 ^gWI 2 0 2 <£>BI/P£ 1 6 
0 n m, IBSJB 2 0' 3 <£>Jg£J?£r 2 0 n m, g£ 2 TtWi 2 
0 4 CDMJ?£ 5 n m, E#tS 2 0 5 <DmW* 1 5 0 n m 

mtmmt vtz 0 

;fl2^m, 1F^°!7— 3 0 0mW£ bfc 0 

[0 14 6] Wi, ro±5Ur«BBYfcUfclE«lt* 

«Bi-jE©*fr"eiF«u*i. amis. 2m/ 

s, ^o^M|116. 4 5MHzC03Tff^l:g 
^L7t^ 5 1. 2dB©CNR*#fc„ £ 

^5, 1 1 TOCNRir It 5 6. 5dB£&jgF*ffi. 

[0 14 7] rcDl lT«#«r3T«#fc:j:9tf- 

[0148] 

HT^rtyrW:-47. 2 d B m 
3T^t !)7^ : -1 2. 5 d B m 
#3»JB*tt; : 3 4. 7 d B 

[0 14 9] #cK, ^ttt)«0*!ftb*:ll*6 b9v*\£ 
3TH1 1 T^-e^7>-y^fs#^iE®bfci:^5> 
9. 5%a>s*s>#»*r#fc 0 :oF7^l:t-/^7 
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[0 15 0] rw±5^A#*Hk5 3Kb4*tt*:»5ri: 
[0 15 1] Wc. -*1E«W<Ott4«t«*rTEM"eP^< 

[0 15 2] Sl^Mj^S^ftt^Ml, 
ttH 4 bfc t>co i e>^^#»4T?S> 5 > 

TEM^»^#*v^»fe4fc5v^«#4^t^^FP^fl[tt«p 

SHWayh^^h «r»o«je4 ©Si^te t b tti 

xwmmmzmsei^ *-f*#v««^*r6«t4tt© 

»4*&£>SW: 2 0-1 0 0n mOfSISiC^* Lt*3 *9 , 

[0153] mc^ *nK^»»o/h*v««ic«t- 

53Br4tt*rWffiF*-C**Lfc4:r4, ifo<B#fc4-*2 
0 nmC0ffia*fcoJt«W/hSV^tt4»^** 5^&o 

fee 

[0154] ^— /^7>r 

[0 15 5] fc*3, **H6«tJ:i3V^"C-t>lB«W2 0 3© 
TOi UG e S b T e SrfflV^sflS, I n S b 

Te, AglnSbTe, AuInSbTe ^^^©ffi 

RTtBJICff<0*46>-j», V^^CD-R, CD-RW* 

[0 15 6] J^±, Loo*H«[«ll80jt 
tecr)^ffiicov>ri5tP^bfc 0 bd>U *a0fi»HIW:r*L 

[0 15 7] iBlfc*WJ"CH:, %*f4*9 

t It, S&bZ nS-Si 0 2 /G eSbTe/Z 
n S-S i 0 2 /A 1 Sr^^^^*Btb*:4JB*ai<© 

(CAu*aW«SrffAb^5JB»5tot(^-CtS<, 4 
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[0 15 8] SJUKftifeOJig'tt:, ^g^gi: 

LTte, Au^>ffiiC^ (Ag) , m (Cu) , ^yny 
(Si) ft if*, »«*«W+lcA«»tt^Sri>1RLfe 

[oi5 9] ^fc, 5mMj&(D*mwm<Dfrtoy^, m 

lU:ZnSJgfc§^ZnSd:Si02 i: CDS^ 
JK> PC<S i0 2 ^C<ZnSlfc5V^Zn 
S^Si02 *Mzmmi>1tm*m^Z 

[0 16 0] Sfc, ^Si: LtH Z n S-S i O 
2 J£Wd. Ta 2 0 5 , Si 3 N 4 , S1O2 

, a 1 2 o 3 , a i Nm&mmfcmttn, mmm 

t LTttG e S b T e COftfctC InSbTe, AglnS 
b T e , G e T e S e ft ^(7)^;l/^y«lftS, Kit 
St UTIiA 1 GOftilMfc, AlMo, AlCr, A 1 T 
i ft if ©A 1 ^Sl^Wft^billlaSRU-Cffl^S 

[0 16 1] Sbfc, ±ifiLfc*ff«Jc*5V^"Cr4, 3K1E 

^ **lfc*lllttrWc|»S*ixSt<o-CW:ft<, ^rco 
flfe^fc, Mxfl *E»^-Kftifa*<D?B«©3fc1E» 

[0 16 2] *HJfi»«W:, »±RWLfc*l-eJBIS . 

[0 16 3] &i\ **16*l»^J:Jx«!, lEftRoSOJW 
JBf*fti:v^5f+*nWftxaSra5r4:ft<, as -de 

[0 16 4] *<om9kb tt> ttHIIAfc^i&XftKtt 
I5W, fflHfcRlMU «t 5 £«J.oiKttfiEft 

[0165] se*©5tta««Eff^»^^tt, y 

ltfcfcfcj?©j*BtXS©** h#^A38SjR»"Cfc 
9/»3t±©*#ftaSh^*y^tftorv^fc 0 r*U£ 

[0 16 6] ($3(DI««|) ftfc, *3S9!<Z>JB3 
[0 16 7] **Jfc»tl«:JilELfcl»«:*a-J-S*JB 

[0 16 8] ::t\ W1EI5«i^*5lt5«HE^ y 
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^ir^riry VCO-g-^SfifL fc;bii:T0. 2—1 Oat. 
[0 16 9] rixtt, ^^Mlt^as" 

[0170] a s - d e p o . COST'S 1 

aft?^A*^*r#ofc#»«*r*«ttJ:<*«'t-5 
^fe^tt, J^(^ y (Kr) 
ir/> (Xe) «r£*U W:Kratf/*fcttXeO 

jor^^jjs o . 2-10 %<DWt<&\zytmmmfc<Dmmm 

t Lr*fe#aift«H!fe^»feixS r 4: ^iai L^c 0 
[0 17 1] ^<DJ; 5{atM$^ffi»ttf>f * 

^-^^^i-^«lii:fts 0 -r-e, ^-^(^ffifijg 
Lfc^-^IB«**#fti-*«MI[li:ft*. «a»*aiKft 

[0172] i-ftfc^ *nifi?giigtt, *«u«^e>* 

tirifttt0>Kjtt* (Rc) &&£hKM<D&fttm (R 

a) ct *) h\^<mm^^t^mt%"f^^^\^^^x, 

**ai«d^&*r, Rc^RaJ:Hfi<I6J 
[0 17 3] Kfc#*1T^— 

[0 17 4] -ISlW^T'^^^S^^^hy^ 

^*K»o^ft< 4: fc-WMBWitkarit* 
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[0 17 5] J^T, Hffi*:#BBLoo*ja6*lll©j(El(S 

[0 17 6] 18 9 1*. *3llfi?gfl8<^||Jfie»J^3&^SfflX 

3 0 lte&R. 3 0 2fillf{fi, 3 0 3tiE«l« 

3 0 4tt«2T*l, 3 0 5[iSWit*5. 

?-f tt«i«KT©*S-ef»T?# 5. *t\ 0. 

[0177] HlOlt *iSM©HSHftffl Lfc* 

3 13fi^y#9>^-yjxh, 3 14(1^ 
i/^yv^I, 3 15f4^^^tJI, 3 16^1 
3 1 7ii#«*, 3 18IJSfiSS^>^ 

[0178] 301lt ^-f , ZnS-S i O 2 = 

*L, RF^s/^SiaDiff«l8 0nm(Dllf#i 
3 0 2t*lt5, &f-, GeSbTe^-yyhSrft 

^2 0 nmCOlEli® 3 0 3^JRi-^> 0 fit^T, ZnS 
-S i Oz^^^Jy b?-tfy h*:*«rr5 
ft^WtflftSlUT, RF^^Sta 9JBU¥«3 0 n 
m©*2^P*»3 0 4fcj«lBti-a. Al^-y 

(a«ff»5 0nmOS«i3 0 5 triMi"*. 5 

[0179] rr-e, c«M3 o 3©fiKJRW^tt, 

y i: Lt A r t X e t ©S^S:ffl^fe 8 

<£>fe£te A r:Xe = l:4iU ^f^JBEf* 2 . 0 P a 

[0180] 1HM 3 W&Jg|<b H-*ttl?SRLt«fi 
£7if:7*-K^2/^*3r^*y ^ (RBS) "C^tfr 

[0 18 1] rojt^-f ^^4r«J»l3l**ftXaiiifti-5 

D V DifelC^o «!: »9 ^"p 5/ ^ 116. 4 

5MHz(Z)3T|ff$:a s-depo. tf^-f * ^ fcK 
5 2. 5dB<CCNRtS:ftfc. «tt9a 
s-depo. ©S4Sh5y^l:3T^bl lTSt 
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5tfe*fc^y*«j&s«TU 1O01-C8. 4%i:*o 
/Co Sb^*-/<-9>r h«r»9 5KU 10001, & 
t;i 0 0 0!iI@TO^5/^I^lfc^ ^-febt>8 

[0182] roiilc:, *jll(t»ll8JcJ:ixtf, 
4ft*SiKJI4: as-dep.o. <Dh5y?KW. 

[0 18 3] lS«Wi-3 0 3te##3ft5# 

[0184] hii mmm\z<£^c£tiz>K r mb s 

KrO^tttt, RB SKJ^aiSL*:. Eftj| 

f&mmm, m^mt** # 

fc#L-CB:, 7*RMHJ«MC*fc K r **Jfc# 

[0 18 5] Ull tC^oV>T. »t>o-£L0>:/n 3; h 
tt, riU^««ft^«ciBI3T^— ^W«rB«L*:«P 

E«tDCtH*i*rl 0 0|aHfcDKbfcaiil3T'e— ^ 

[0 18 6] K7^^^ LT^W^»v-v?y^ 
'zZfcfz 3 T ^ ^ *ff**V> B fttt 8 60 y 

^tl&mom&iaZs <filtt©il^fgBER (bit erro 
r rate) iil£A±(Oil^ttfl«Bttl^ 

tt* Hi i*»bWb*»ftJ:5fc, *]JH 

E«^ 3/ $ W\ K r 0 . 2 a t % (J© 

*itfl48%J:n*<, ffiBERUt 
tfBJifcr Kr**Jfc30«2 0 a t%&L 

±t?tt^^*is?¥«8%4r«*.fc. ft rttbco 

[0 18 7] Kr^tJtO. 2 a t%*»-ei?y^3fl«J« 

5 0 — #"C> K r^^it 2 0 a t%£k±X-<Di/y?<D& 

WLtriia^o r*U2, 20a t%^J:t)« 
«4Krmt5EWim *Nfc 

5 0 
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[0 1 8 8] H«LE»«Oi?3/# (6*0 J*, Kr£ 

*#Lftv^tt*ttHfoB»i (Hi loSio&A. w 

^^S*t"^>o ) KrttltlOa t%(Djg^t 

+5>fc{6vMfrSr«#U 10a t%K±-es?y^ttA* 
t-ti^D-r^o Kr^lOa t 

JS, JtoJRftai^^^SrlfcOaK-t-rfc^ioT, ESS 

KteO. 2 — 1 0 a t %<D^WX*foZ)Z. k&WZo 1*181 
oUSftSrX e ^oV>"CfcHjSfiUfett*, 0. 2-12a 

[0189] "Tftfc)*,, ****tlfc: J:*ttf , K r 
e44fO^*r«l^T^y^ y ^^fiRKi"* £ £ 

rtR*ft=*r»«'t-5rilcJ:0, as-depo. tfcffi 
So 

[0 19 0] &3o, **16*ll|-C«:1E«Ui©*f»i IT 
GeSbTeSfflV^ rwi.Ct) I n S b T e^t 

l/^t^t^)^) C D — R (compactdisc-recordable) , CD — 

[0191] #cfc, ***««|;i:te^TE»«0> h 7 y 

[0192] inn ^mmmmcoytv'^ * ? (vmm 

-Y**f*, S«3 2 1<£>_BC, ¥«WIR3 2 2, Tfllff 
.8M*3 2 3, EM 3 2 4, ±«TW*3 2 5, 
3 2 635Sr©m#KWISixfc1Pt*«r*1-a. 1«3 2 
^y7t-v^ h ^^L/cil:^ : 1 2 0mm, « 

9 s — *»i^bftS« SS3 2 1 ©flsfifcWSW:, ilfifo 
y/^±^<D^ y hOT§<zM ^ v 3 > 

h^y^BttV^fnt, f lfftDVD-RAM (digi 
tal versatile disc-random access meraeory) St$£<£> 
0. 7 4Mm£U ^^G^)I^D(j;^P7b-^ 

[0 19 3] r0Sfi3 2 10±lcWUc#S«, g 
«®d*e>J«#^ If 10nm(^Au^i3 2 2 > 
Rff 8 5 nmCOZ nS-Si 0 2 Tiff^i 3 2 3, I 
m 1 0 nm<7)G e S b T e gEftJB 3 2 4, MJ? 3 0 nm 
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<D Z n S - S i O 2 -bflH ; 8WB 3 2 5, JKff 1 0 0 n m 
CD A !MoS*tJB3 2 6"?$>5o ZnS-S i0 2 ^jfi 
tfcteTfliJ, Ji<m*IC S i O 2 d5 2 0 a t . % k U G e 
S b T e {j:G e : Sb : Te = 2 : 2 : 5 tf>«ipW;fcj& 
^i:Lfc 0 r ©tiaojtT* -f ^ ^ ©Jfe*«ftKIHI U 
y—m) ft, Rc (ttfiSB^RItsp) ^5%T\ Ra 

(#fiKffi<Z>K*W ^2 0%T% Ac (ttfiffi^KlR 
« /A a m&mn<D*R$5Lm #1. 3T*fe«9, AM 

[0 19 4] *fc, ttM&#NIK»0^%0tttt*e 
tt*^ME**tfcBW|3S-c*>5 0 fE^jf 3 2 4K*©# 

V\ ^^^^^HtftAr^, ^f^JE^JfiO. 6 
7 Pa, h^jgA^7-|j:tl 0-tl 0 0 

[0195] — G e S b T e 3 2 4 CD/SI 

*1\ ¥SW*3 2 2 tTfi'J^la 2 3jWft*S*lfc 
£&3 2 l &KMm&j&jltri'&1t!b<D 3 1 l 

rt^KRSIL, mi Ot^LfcSlft^-ys/ h 3 1 3{c^f 

W&M&Wfm. ^SA^3 16^b2 0%©Kr 
#**r&^Ti-5K r <bX e <Dm&1f*& H — ^/«*2 
0 0 s c cmtfALfCo #5c^3 1 7<D=ls?#9^ 
^^If Lt^^^^t3 1 1 rtasco^^JEE^^r 6 . 7 
P atCWSEbfctg, 7^7^13 1 4lCffil£3 1 
5 0WORF^!7-^gAL, |p]R*lC*ffiW ^ I'— > 
3 >-ftJ»^ 3 18 ^»f^LTS«Ji{C 1 OWOH^R F 
^7-^ftAL, Ge S bT e h 3 1 3^5^ 

ffl^7^^hpy^5/^Lt, T«f»l3 2 
3 1 0 nmOG e S b T e KtMl 3 2 4 3:^ 

[0196] a*jr<0*^y* ircos^fi (1) ^^-/ 

PtfXk UKri:Xe £ CDM^;#* V^G e S b T 
(2) ^£EAS: JJ < RjiLXG e S b T e 

&s (3) ^y#WcftAi-*^l7— R 
S*fcjK, (4) Sttl-SwM7^S:BMiDLt#y* 
r% »lffi±W^^ty^Alt^r, S«Jit? 

[0197] ±|BUfe J; -5 Sfi^Aitt^ 
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< i" 6 IP ^ * ^ ^^itS £{£T £ i*r £ _hr^ 

iC&tt^G e S b T e y *&^fta3lS££^£ 
OlO^K/^^fb, ftfE^BtOl 0 10 K/#<D^ 

[0 1 9 8] ^JKtt^O^ B H B «^te^^lS^CD^ a K 

(1) *'<:y (2) ;tf *J£;bcOi#;ttK 
(3) *^s/*^!7— <Z>i£T\ (4) Xffi/WT^t&ffl 

[0 19 9] JLE*«*>ttK:, (5) ^Bt^ld 

s^iots^t»t5, (6) m&flMe>ra->' 

[0 2 0 0] £ib(c, (7) hfcXSOBDOE 
«*rAM% (8) Z—?y hl^LtiS^L^tt 

[0201] rix-6>o*»4rafiaa^5r. t^J: 9, 

ffi^K*ifc* tf**^*^ MB E (molecular beam epi 
taxy) /7^CVD (chemical vapor depositio 

n) fe x MOCVD (metal-organic chemical vapor de 
position) ffi«^E«MIO*ffll^aiffii-5ri:fea*«I 

[0 2 0 2] ffrfSbfc (1) Kr-Xeja-g-^f 

(2) SffiSHft, (3) (6'<!7— , (4) 
4T*^y* V 9&&m\t^Xftf8L\*tiLG e S 

bTeEi:l 3 2 40±[^ iS^WFoy^s' 
*ffi«rfl!^-C\ _L{Rff#/f 3 2 5, KM! 3 2 6 SrHRft 

^^^r> K^I&tf bftTV^^tl:^ : 12 0mm, £ 
ff:0. 6mm0^y^-W hSStUVWkSg 

[0 2 0 3] it«fi»J^LT, -LEftr^*^ tWi 
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^ xg{ ctt otfiR^t-A "?iu JHJ* Aft L fc t <» x fe 

& 0 :r-c, &mm-cm^tzmmm<D*s<y* y 

^Ufc*Sll6*tllc*5itaE»JlK^oBI©^ 

t LT 0 . 6 7Pa, ^-y y h^ftA^!7Hj:»l 

[0 2 0 4] ^^ffico^-r^^^it^x^^^i: 
ttJEJLTO*«-C*e«»Ufco i-fttofe, *W6 5 0 n 

^y^t^y7i30. 74Mmi:b^AX^y N^e^ 2 

a^tt, Ill6m/9t, ftllfy hMO. 4 1 » 
m/b i tc£>8/l 6^mco^^yj^y<^ — Wf-§-£r. 
»ai-5«-«r 1 0 h72/^<^7^Ki:^-^IE®L 

[0 2 0 5] *3SW#tt, W»ii£Aft£^1*fc}teE»^ 

K^SHflRflft (T EM) *«|c«bT, *<z>E«Wfc«*r* 
^Lfco TEMlilt Eft»«r«Hlbfc/hJf*'»t»*fP 

[0206] Bun, *nmmn<Dyt7*j * ? <D^mm 
Jte^ffi^at-r-f^^coi o ogia©^-— (o 

W10 0) <D^ 0 * — V4r^i-«|B&|lir*feSo ^f*UC*3 
^tt), i^^Li-i, Lif^#^i-1, 
7^Kh77^, Gifii#10^-^h7s/^, A 

w^CBte— S:f 5o 

[0 2 0 7] SejfeSflftC^o-C^L^JtttT*^ 
«aW»*{fc*riWi:'J-«o , r, adrift 
*b*J»E»l»t>OWllfcBll 4lc*5V^T#*K^>'K 
AB«<> y h!7-^^lc:#*Jt©E 

[0 2 0 8] £fc, *a»7^^il^lt7> 
2m/s(Z)ffiiit!]^f4 : -CfE^L, Rttt 
t-E»^^ — VOTEMWJSlSrffofett*, OWft)i 
1 3^i£^^^— V^MLfCo 
[0 2 0 9] KTo±5iciWRa 
i-4fc%, EIWliittEft^-^ fcftSftdtt* 
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[0 2 10] o£ 9, *MMftm(Dyt7*-( 
-e*or. E»R1I8^ h?y*«J;& fclfev 

[0 2 11] J^_h, **«*#HBUoo**llt*tt©* 
[0 2 1 2] ±ISU^:Afr^J-ef^ % R c < R a 

<ofgmm<om#t l-c, ss^^zn s-si o 2 /g 

eSbTe/ZnS-S i 0 2 /A 1 ^fcttA IMol 

[0213] mx-&, ^mmmmcom^, wmmmt 

L-Ctt, Au^ttfCffi (Ag) , A (Cu) , v-y^ 
(S i) fc4«\ N*#^^I^A1Rtt?«r5MRLfc 

«\ ZnS-Si0 2 «s Ta 2 0 5 , Si 
3 N 4 , SiOz, AUOa, A 1 N^Oglftlfl' 
£k IBfiJf £ LTteG eSbTe (Dm^ I n S b T e , 
AglnSbTe, Ge T e S e ftif^;V^y*R 
WW, K*fS £ tt Y± A 1 M o (DHL, A 1 C r , AIT 

[0 2 14] Sfelc, ±»Lfc**Wc*5V^rtt, *1E 

[0 2 15] *H»fi^ffifi. J^JiIftML^ffi"CSIJ6S 
[0216] *-f\ *Wfc»ttl!iJ:ixHr, JBiftosW" 
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[0217] iixtf, fE^Mco^ 

m^v^#»ig^:^ce<,a s -d e 

[0 2 18] IT, ®M1£&mz&mt£«tffi 

[0 2 19] «±R^U^<t5^, *SBfc»1»^J:*L 

[0220] (m4<Dmm<Dj&m) jjcic smmh^jm 
[0221] *njfi^ffitt±iBL^BW*na-rs^a 

kUT, SI ltd, ^»3a»bO*flW^*oT»*tt«4: 

fc3teE»«t#rfcor* *»Ktttt©«e***so. 8 

W/mK^±6W/mKHTt*6^^»«t U «T 

CCMti, T K^SBkT*— ^«fc*:#U (WET K 

[0 2 2 2] «*fbE«(ttfr<D7 Kw^f-tt, ^— if 
ii> SJ»«tHRd s «fc*x*o **tt»«fc*5i^r«u «fc 

*«fcfl»c*5V^rt>, r Kw^«^-hELfc«rt-hcDW 

[0223] 4^*iw«iti^r, rufltw^* 
f H ®«^j ktt, *^^^r^ B 3 H ®i:v^x.6^rfe 

[0 2 2 4] *HBd*6>o*H8«- 
(-J:o r«*«HB k ^Sfttl 4: ©ffloffi^^4f5 
E^«:«*fc«*{t*E«lt*"C*>or, mrlEIE^/i- 
tt, 7Ki/7S^:f^S^tU WE?*— 

tE»■r5«^<o*Eft^ftffi^c*5v^r 

Ji6W/mKKT^*>5wfct1#«kr6«*ftE»lK 
[0 2 2 5] o , ^XlBBttoKi^H:, tOffiltAfl: 
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[0 2 2 6] r. ^ r% fl(rlESRe»*3iS2W/mK«±4 

[0 2 2 7] ^fc, tfflElEflWf Ge SbTeSfctt 
Ag I n S b T e Sri*»it8i i^B* LV\ 
[0 2 2 8] 7Xf^ (as-depo. : StL 

[0 2 2 9] ±BUfc*jllS*«<Dffi»fc;fE»JiW:, «0 

ffljR«-r**?feiE«w«r^^ s/ *k ± t9 mm Ufc 

J£v^ ir^^m^r ttv^o tt*J:9 tJliei»«sfi< 
[0.2 3 0] **lfi»1l8fiX*ft^f4»J|^fttfe^B8't-S 

[0231] ftmtumcmmistizmmmtemmtex 

!J jgoL^yU:?— <DT;\s^l/ (A r ) 

SeV (»^K) ^)7y^»^^@tiil 
[0 2 3 2] — jjX\ GeSbTe, InSbTe ^IS 

*m<Dtt*ttMm&* ftiot;»-e*)5, K*s«r*fc 
i-6*fl=tt, Btoteiflsn* m^ME Lfc*t*flsflM»*llll 

AS^io 10 K/#IStfc^ *>"!;y*j& 
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[0233] ^©»jw«3t©ssv^w:, 

5 0 Sot, ^^g^^S a B 0 «ffi^^it^'t-5<l:, * 
ffi fc »*^o*IBW*lt©JIW^*«:*i- 4: &ft 

So 

[0 2 3 4] L^L, *JWft»e*JW£© 

[0235] *mmj&m<D?&Bmm$:G-fz>%d l mm&M ! 
^tt^^*^t-5?M«ia*a«a*fflv^6jxar/u=f^ (a 

r) tfxX.9t>mmt£* V7h> (Kr) , ^rir/> 
(Xe) feKltttib^fi^^rffiv^^ XSic 

^tt^/^^JKEm^KJias, *lB«k"C*«*ixS 

[0236] etf> mm^m^^mmmm<omm 

[0 2 3 7] HIl 5ROT 1 6 fct, *^Jfc^ffi<^JIs0!l 

©«F#-e«Ufc. Hi 5Wt, AS!W*L t oH 
HiettMAftHtoLftS (R 
c >R a) (QHEtt**-*-. 

[023 8] 015, mi 6 t^*5V^T > 401fj;h7^ 
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0 2 fc^mwm, 4 0 3 teTWTSWK, 4 0 4 fiSSS 
1, 40 5 ttittTtMJt, 4 0 6 ttRWR-CfcS. 
[0 2 3 9 J Ml 7tt, E»«*©¥»*/*«>— W** 

-t'fitiSria-efcSo raHtt, dvd-ram© 

[0 2 4 0] Sot, E«8t#OT r^^^fflj ft, 

[0 2 4 1] ^LT, i^tSipi^ *3IJ6?gffi 

[0 2 4 2] *H*»««)E»«C#tt. 

[0 2 4 3] **J6H?ffi^ffl«{bE»«*f4, «T*>* 

^iofffiUprtt-cibs. mmo. 6mm, acs 

12 0mm, h^^/^tV^O. 6 /x m, 7 
7 0 nmO»Rttt5. 

[0 2 4 4] Wtf^^hpy^y 

* y ^^afiit4:flBv^TsatBriiB-e* 9 , s«4 010^ 
/u— ^BB±^mft, hi 5 (Dm^K\^ Mx-&mmi o 

nm(DAu*Sli4 0 2 > If8 0 nm(Z)Z n S-S 
i O 2 Tff^tfflU 0 3 , lf20nmOGeSbTe 
E&JB 4 0 4, Ki¥ 3 0 n mCO ZnS-S i O 2 iigfl^F 
0 5, Rfl 0 0 nm<£>A 1 -&&S*HR4 0 6^ 

y mi 6 0Efl^tttf>»£»K: 

tt, «>.«■» 12 0 m<Z> Z n S - S i O 2 TSB^FSWB 
4 0 3, JBJ|U 5 nmOG eSbT eJ^4 0 4, IRE 2 
0 nm(DZ rTS- S i 0 2±U=F&V£4 0 5, MJ? 1 0 
nm©AuS»l4 0 6£;*^:y* U y^|«Lt#5 

[0 2 4 5] MAmKojKftctt, *'<**ffll*>e>* 
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5, «*ftE«jW;#Sr»6rt^T?#S 0 
[0 2 4 6] *kffiJ81t&\C#\,*XttLs ±ELfcM¥« 
co^T% ■EtMi^jaftftfciT©^*!)!©***^*: 

(i) emohmwk^ a«St«-e«effl 

£*b£A r #*0>ftD M, Ge, Sb, Te'3R*'<:y* 
tt^^*M*5»ai3!l*©ia;v^K r , Xe, Kr-Xeytf 

^Irftfflt^r^, (2) ^^y^Jlft^-olfcasiia-eo 

50. 25-0/ 6 7Pa iHWraftS^^ 
(3) GeSbTe^-^^^A^WI^L 

&fl)#H-sr£, (4) rtR+teaw*/!'^— fc»v*R 

u~ *>h^h#ih (5) tftmmz#y* 

[0 2 4 7] ±E*ff^SffllCJ:l?, ^^^firT^g 

[0 2 4 8] EtW^^WjSEBIW*©**}*, -blEb 
fcE^©^ftfro«*^»*TJiTOT*llt©riW 
^Hl^Itrit^^t^^ **«j^f±, T 1 

l 0 OW-tkWJ: <0 hfttblzWlfe-fZZ 

«±9t>/hSv\ Sot, ±TOMt^&{*«R««:tb« 
tSfPffl^s^, EftJi^l-^ftlia^QtflcMO/h 

[0249] ±e L^^a-eia 1 s ^ani 

i 6^*ufcffias{bE«ttic****ufco ^fc, 

i^(CAr^^IV\ ^BE^^rO. 4PaIS 
<irb, ^jy^AASrftlOOWtU JiTT^McO^ 
^^(C0. 6 7Pa8I^E*, ftlOOW©^ 

[0 2 5 0] £TF\ *5WI6»«(Z?*III*jSfe^J;?>fp*L 



• « 
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fcH i 5 (DM&nmft* ntK^^ij , ra*<z>fifc 
2 j ir^is-r^o 

[0 2 5 1 ] Ja»Lfc*»T?ffrtLfc**16»«©** 
Iff • • tf-*W*6Br • tUB^^-M* • If 

19, -t^SSllit 0Hx.fi. Proc. Themophysical Propert 
ies 17, p43, Pre. EUROTHERM' 57"Microscale Heat Transf 

[0252] r^ay^fefi. *W^S#t*3i s «3K^ifi.S 
i (nm-Stei o- 5 (k~ 1 ) S«0>|fi»K*t*0>*fls 

LTRI***s(STi-So ftlOnmOMffiWUffl, 3K 

[0253] j*a^m^# ctr=-fe*^ k) »s*r*aij 

$££frfzh<DXfo% 0 LH^lO-SlOOnmO 

fi, Jpn.Appl.Phys. 28-3, pp. 123-128 (£|JB^£*VC:te 
9 , . **H6»«^BBii-t'S G e S b T e lEfiUf tf^jf&K 
SP^JfifiSS^OSJSffii: LT, 0. 5 8W/mK^>3 

r^5ZnS-SiOz ^RfiW¥±9 fcffiv\*U G 
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e S bTeBl©3B*8B©«^W*fclR|— ^«*«-C*>S 
Xtf* Ge. Sb, T e&*(Ds<Sl'?<D?$M^^<D 

[0 2 5 4] **W*fc*XiftjS^J:Say^il»tS:K 

*fc#, *»Ott»l2E<WIE*JCfflV^bnS*l Onm 

»©*W-CttHJM»**:# < tf bov^±< ***aj« 

[0 2 5 5] rtLlC^UT, ifciS^IB^MS ( If = 

fa^<om&i&&mmtiFmfrMm7£'tz>h<Dx^ 

[0 2 5 6 ] tlOn mi¥(^*l»Kfi-Srffl 

v^r)»eW*<oi¥JBftlll««rtTo/to SM5**<z>a85&c 
He, Hi 5»tfHl eco^;*^/^/^ jgiJ^Eft 

«<D*ft«X.tf S i £a:-^_h{Cffr=SU ^(7)±{CfRK 
S i iifC^J? 1 0 0 n mCOG e S b T e J^Srffr 
MMt, iIU«Mlf2 0nmroA11^3 

A 1 £&XKI*RMK:tt9 WftTtr— 
SrCEftJiSrRttiU ^±{^i¥ 1 0 - 2 0 n mgffi 
co A 1 BKra- h Lfc 0 

[0257] mjznttfk. m^Rxf&^tDmtfcmmte, 

[0 2 5 8] ft3kSff?MUEMoMKttl«) 

m&mm*. &m#)\a*7 (w/mK) t?s>9, 

#|dtfc#U"C6. 8-7. 2 (W/mK) ^teH^ffi^ 

^oV^-c^*:^^g^^E^g{c:ii5V^T 1 b > 8. 8-1 
0. 1 (W/mK) <Z)«SH^*>f9, !**<7?E»Sco^A 

s^ioifi^i. 3-1. 4f8pafS^ffl*^u 

[0 2 5 9] — *XlK'»1IB^EfMi<o«HSW», 
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rX^3K««fnct>*>**SWft»-C0. 8-6 (W/m 

[0 2 6 0] *nmBn<DKmmi*, &M*ww;m\z&^ 

fcD«HIK:*LfcIlKHtt, Sua! 5 id, IHMttA 

[ 0 2 6 i] Bi8f4, m&mm c * ) ©aisettj: , 0 

[0 2 6 2] DC****>«6r±, KT<D*ttfcJ:9* 

5 0 nm©3teaSi:NA^o. 6 <^*f«i U^XSr^T-fSffF 
flBS/^Afc-fcy KtSo ^tt, ffi&l 0m/#-C(Ei 
6U *ailE»^l7— (rcO*^^til 0-1 3mW) 
"CI 1 Tti^cD-^— ^£fS^Lfc^, CNRfcMtU 
JH*a*!7 — (4-6mW) SrD C WJC^JtLT, 11T 

[0263] 018 m&^-c, m%te*nmMm<Dmm 

^^^^^{rjoV^Tfi, /c^o. 8 — 6W/mKW|Ql 
-C3 5 d BJ^±OS^m^^#^tU7to «tf$2 
-4W/mK60jEfflX*^, 4 0 d B£JL±0«*T*|V^ 

[0 2 6 4] 119(1 Sl^ft • #J[HI2^ 3 T - C 

f&^ti^tim-fo Hi 9 a» J: 5fc/fi£*<0 
I*ocnr«2 0 dBStkttv* ^iS^ote 

te, #2Bfc*«<0lE«WW\ TX^TfrKffiK^Tfc* 
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[0 2 6 5] H±o»W*»6W6>^ftJ:3^ 

[0 2 6 6] 01 6fc:SL;fcH t o LjdE*^*5V^r fc_b 

DBF*, L t oHM t o L©v^fft©*«©I#i:» 
ltt»**«t5rfc^ofc. fib, HtoLl 

[0 2 6 7] ±|EHS6^JX*^, 1E®S HTGeSbT 
G e S b T e {cflfeOTn^SrjRin Lfc»*'Ct>i«ffltti*, 

jgfflf^O. 8 - 6W/mKX'feof: 0 

[0 2 6 8 ] GeSbTel© 
lEftJBS:ffiV^»-&-eS)5^, *^Jfi«ffi«, Agin 

s b t e &m^tzm&\chmmzmm-tz> r t 

£ 0 GeSbTe»©Ai«iB^ Ge : 

0. 2 2, Sb : 0. 22, T e : 0 . 56 fl-j£"Cfc 5 
CO^LT, AgInSbTe|OMtt«M(l #j 
xJ3, Jpn.Appl.Phys. , 32, pp. 5241-5247 fcH^Sfl/C 
V v 5 £ 9 Kl, A g : 0 . 08, ln:0. 13, Sb: 
0. 4 9, Te : 0. 3 0tti£T*fc£ o O* 9 , V>lT;fr 
h S b , T e &±J&#Xlb V , mfcmm k&IO %ss 
iTtlitH&mXG e S b T e t RMjE^Aff ft4Wt* s #btt 
fc. 

[0 2 6 9] $b{cPL<fi, IEftJioW»4: L-CW:, 

-Sb-Te, Ag-In-Sb-Tem^CC - 
r, V, N*tiBfi«*^DUfc*t»4:fflv\Sri:3as-e 

[0270] 0 2 0 tt, GeSbTe|3 TC^^iCfe 
[0271] 021^, GeSbTe|3 7U^^^^*5 

»t53»*fta«©4>**««Lfe^9 7ia"c*)S. P0. 
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[0 2 7 2] El 2 0^HI2 ICDy*— ^f3, #J;li;£ J. App 
1. Phys. , 69(5), pp. 2849-2856(1991) MBfl^S *L"C^£ 0 

co^Stt^pir l 5 £&jftttiBtt, G e T e £ S b 2 
Tea & ©ro©A«{fc-fr*»rt*:<*-Silft±"C, G e 
Te : Sb 2 Tea OJfc*&s 5 : 2^bl : 6 0>m 
Ojfi^jjft^Srtf^JdGe, Sb, TeWMil^ 

[0273] M 2 2 tt, Ag-In-Sb-Tel4^ 

IWH^W:, (AgSbTe 2 ) x (In 
x _ y Sb y ) i-x ilSlfcMS^xty^ 

M£ L< , «F#A-C*UfclBriJ«HW:IE«l©«'»4: L 
tSbW5a*U^. t4fo*>, x = 0. 37-0. 
4 2, y=0. 6 2-0. 7 9 T?7F£tlZ>W.f&1&m&m 

[0 2 7 4] J»±»*LfcJ:3fc:, *aElfi««8cJ:tt 

[0 2 7 5] (A5 0|QfrZ>7gJIB) **9!<£>m5 

[0 2 7 6] S«i:l!(riaS«±^«BIS^ 

%m^, M:ffJ0t5tEVd c h 

«fi!c7C*t0^^jy^Blffl[«ffiV t h^coH^^rV t h< 
VdcllOVt hfc-fSrt*:»«t-*-*tBae{fclB» 

[0 277] *jll6*««>a4uv^aa(6«i: b 

T, ItBtEV d c fcHE^^y ^WttEV t h t © 
i#^3V th^Vdc^SVth it*- fcSrWtRfc 

[0 2 7 8] imE^y^y y^oittash 

Sft^n-T'^Xvt^tySftN i 10 
11 (cm-3) <Nifti«Il!i*>5ri:*r1«»i:t 
3 0 

[0 2 7 9 SfrlBEftlKtt, Ge SbTe*/tf4 

AglnSbTe S:i^i:t5ri:S:#»i:tS, 
[0 2 8 0] ^Jb«tHo4BKftG«HK#o»jac 
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[0281] 

^P^{cMofc 0 «aE^E«Wi*:**i-6WI-«v^bixS 

^^S'h^i^^tm Ge, Sb, Te, A 
mi£ (Vth) te, TC^^^^^/^y^^^CO^t- 

RiM*:Si«>*rt:«>^ fti«4Vdcofiii3 0 0V 

-6 0 0Vi:$tl, VthC015-3 0(gOl«i$ 
nti/^, E«MlO^>"?-/^*frS:»iB^ 
Se*.ft3&Sfe, ^«^n-fe^*IU0E«WB0E«»1*tt, 

BLTll»«:fToyt«*, »ffi^btitv^cVdcJ: 
«9 t>a»tt ^ffi^vdc ©«H^A#ft«l*JJH{k:E»l<M± 

-[0 2 8 2] -Tftfo-fe, MfWlt^^^rxf^ 

«ffi^fflW^+»*WIiIE»*tt^#btbSVd ceo 
©ISte:, Vth<Vdc^l0Vtht$)^ 

Vdclt -^i-^^m^c^v^T, «c«Sffi£:fl 

U f—rryh«o'K&xs<y?ffcm'tZ>o vdcflDC 
Mt^RFMtt)#ffiU RFft8^l:filtf 

[0 2 8 3] *HJK»«Sl-^SiaS-e, T 

^fb^li^Srf^jte^Wa^o r<E>fS£t-:fcv>Ttt, Eft 
■©*Ktttt*««fc:tSi,\ Vdc>i0Vth (O* 
iOAflettlcttVd c = 4 0 0 VOjfcff-etTofc 
(v t hicov^-ctt'ttE-fS) o rx^^o^fijf^ffi 

9&U . 1 0 0©J^Ji(7)^L^r^^:^ B B B <t:w-< 

0 EHttlMttrl* 5 aKLTJfe^lclMMt LfcE»»<0?fr* 
*K^te<0»iflS!«*«»«t (TEM) (ao-Ctg 
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[0 2 8 4] TXT7$<D&M*m<D%d,mmiZ& 

So 

[0 2 8 5] m^L-C, «#ElrtW#*Kw<A' 

[0 2 8 6] TX^*<0#*Kttl||tt»lC«3»**«S:* 

^^-T 5 t-Mffli fir X^#a> 6, fS®^ pfilBft r. 

bcoffi^TE^f^:, Ge, Sb, Te, Ag, I 

(Vth) te, 7c^^@^, ^^^^otSCftS 
1 2-3 0 e -VMHKOittSt. SEltC-hfEL 

[0 2 8 7] 

SI. X/^y^HlX^- (Vth : eV) 

He Ne Ar Kr Xe 

Ge 30 28 25 22 19 

Sb 25 23 20 18 16 

Te 24 23 20 16 15 

Ag 20 17 15 14 12 

In 22 20 18 17 15 

c) &-£.ttbtzh<DX*&>Z) 0 

[0 2 8 8] £&ftm<Dttn. £>&ft%k<DXs<*y*#X 

v\ ummm^m, mm, mm, 

^^fi^p(^iofficfi^#*jK»«^x.^v\ 

[0 2 8 9] *Hta[««rj*«)Sfc«)fil, 
^Vdc <£>ffite, 4 0 0-6 0 0V^Vth©10 $c{g 

HLT3ttfct|»D«bfc»*, t£*ffl^b*iTl>fcVd 
*3ISfta^*«i:, *ixJcji:SA#3&rX^*|B«M«t 
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b*t£ V d c Vdc^lOVtht^ofco 
Vd ciSV t h£JlT-e«:R»SSft4^©t, Vdc 

[0 2 9 0] Vth<Vdc^l0Vth45<Sil^JI 

[0291] ::t% jesfbNFWlfi, r^^tti 

^S/h^b^j'^ftm^^y^fif (Ge, s 
b, Te, Ag, I ni^HP)^^^-, h !/ 
*) Ht, leVgl m75K) <D^*/V*?tt-tZ>*& 

^bfcti^{bfa^ilorx7 ^ 7K^^cjov^r^, *s& 

[0 2 9 2]-tlWLt, *^I»VdcOfi| 
^*^hi£Ti-% 0 LT, */^#«^<£> 

So 

[0 2 9 3] m3atUfcJ:5lc, A»*i«iilOJBIft1W44: 
Vth<Vdc^l0Vthtf5W 

L^U ¥»:Vdc«<^m^ tea 

L<fcv\ xa±^©aii**lRl±*-&**:«>Jc:W:, Vd 
c »±A»ftrX^#1E««tt3&«#bnsttlBJcR3feLo 



£ 
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J&>£H Vth<Vdc^lOVth(Ofti4 

[0294] ^^jy*xao**a*^>ifi±tt^ 

So 09£fi, v d c ttASft^WJHftlOlHllEWWttdSW 
mm&m (I i) Otf^P, HPfefcXn*- X^X-r^tfM 

(Ni) o*»Jo«r»t*sr fcas^tf btb^o r 

HffifllSrS t 4:*3< 4:, 7 (Vdc) ■ I i ■ 
S t ^3&5ttS3feSo 7 (Vdc). Ity^Vdc 

5) ©Hftt*5iiS:*tJU 7 (Vth) =0-T?& 
So I i tN i irOflOMH I i = e • N i • v 

i/4ft*HflWfc*. ef^^m^*, vili 

oT\ Vd c^{£<tt ) N i *5*flt*Ltf*SV^JI!tii««: 
HSi-Sw4:^Fr«6-efcSo Vd c *ffivHlltt;i«J*Lfc 

x-^««^o«iiLsi(«<oiiio, x^x-^®je«as<z>S5J3 

[0 2 9 5] r*Lb^a*:i«flaUTSWk«:«k93Ebfc 
Ni^lO 11 (cm"* 3 ) <N i fCf|g£*lT 

iS, Hffl»*fifclR5Sa, felfVdc^2VthlSw 
i&VMfi^iS'S^&O. 5nm/fM±T$)^ Vdc^ 
1 0 V t h<£>^iCl3 2 nm/#lS©+»^iS^« 
i£S*^S^(^*«=-efcSo N i ^J-XPSflSSV^ 
X7X^ft©5BS*lt*DfiS*R^*D»S:Bi*i-SO 
T% S^KliN i < 1 0 1 2 (cm" 3 ) £-r#0># 

x^*fti#jp^as:Rjtrv^s©-e, vth<vdc^ 

1 0 V t hOj6BH£iSV , >"C> Ni^lO 11 (c 

[0296] m:\ vd cttatt*'<y*K«cftIB[ 
LtRdSjx-Cv^S^— ^^bitCKttJJfeSo Vdcfl 

^-t§: tdSttJ*5o Nifi, Xn-Xife-cSJS-t-S 
Cfcdsai3feS. Xb— XifcoflMBW:, Mx.ll 
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[0 2 9 7] «T\ iffi^#iloo^Wl(Diffi 
WfcoV^TKW-f 5. (112 3(1, **^fficoHJS(^ 

2 3 ©SSRSrfflv^r t>*foftv\ 

[0 2 9 8] H2 3Jd*3V^T, 5 0 1 fifiKR^S, 5 0 
2 Jl:*^^^ 5 2 1^/^^f5 0 2^Mt5 
^^^y^-^yf, 5 2 2fl^'7^l5 0 2 
^tS^-^^b^?^, 5 2 3(^^1 
5 0 2«f5vn7h, 5 0 3(^^^11, 

531 j*^^y.^«ag5 0 3 *r*fiRi-5ii:«a»Bf** % 

5 3 2H^^y^«aS5 0 3 Sr«^t5RF (13. 5 
6MHz) 11, 5 04|j:Vdc^^|, 541^ 
^^5 0 4^f5Vd c ^e^^ N 5 4 2 te^en^ 
^5 0 4*«*'t-5ii5««i*iB£EXa— Xi:**>a^3 
-X, 5 0 5liSS*;^ 5 0 6Mf^f^^Si, 
5 0 7(^/^^^«l, 5 0 8I4»S^ 5 09 
ttX^X-^Xn— X, 5 1 OteXn — XIhIK, 5 11fi 

So 

[0 2 9 9] **ft«-ett % RF7« hnv^m^^il 
^^t6 0 ±1B*fiR+, Vdc^5 4 1ll^5/ 

<t^^--^x^^Lc[His§^a:^SjE (vdc) 

^^^Sotl^o Xo— X^-Vo^a— Xa»6fc 
S^r~* 5 4 2te, #lC*||Jfi^ffi<0||16^fi^gfSsv^ 

ffl^ffl^RRUfco X9X^Xn— X5 0 9tt, 3i3t£> 

v t <£>-c\ T?W:*ia6»tt*cHfcS X9 X-^« 

tt-x?*ftitfc. xo— XiHiKr±a#«>fc©-t?, xu-x 
So rrtii,' v^hnyyyxvM (>r^-^« 

fcS.o 

[0 3 0 0] *fc, H 2 3 \*mm, H*±ttfaM*'<y* 
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^y^^ttiUfi, TVl^^ (Ar) JRW*! 
He, Ne, Kr, X e fc L < H-tJx b<^)i^^ 

[o3oi] ±^tzmmzm\<^xsxT(Dmmx**mm 
[0302] cmi ohhsm) *nm& 

SrffiSfcv^-fi^Vd c ««0»IYb*JlHl1E«k«HSX WfiK 

[0 3 0 3] 12411 **Kt«{C*3V^TKffLfclEft 

[0 3 0 4] H0|i:*3V>-C> 5 0 6lih?y^y^/U 
-X©Rtt&*xfc:«y hSffi-e.fo5o »&5 

0 6i:Ull Bil2 0mm, WO. 6mm, f>7 

fWRcO«J#H If lOnmCO^ (Au) ^3M5 6 
2 , J^J? 8 0 n mCO ZnS-Si0 2 31 1 5 6 

3, Ki¥2 0 nmOGe SbTe (2:2:5) lEftS 
5 6 4, J^J¥ 3 0 n mCO Z n S - S i 0 2 12 ^gijg 
5 6 5, J^J¥5 0 nmCOA 1 -g^RftJI 5 6 6^5>/«CS 

[0 3 0 5] |Eft«^*fiKttffitc:*>5^fir)S*r*tt2 
0%, »*«t»^fc5#<OR*t*«:5%03fBlL t oH 
(low to high ) «fifc<Z>jKff«J*-e*>So L t oH^i* 

[0 3 0 6] HI 2 9 v^3S«filESJlo?g 

2, ^7X7^^5 1 0, 1 2£ 

»flft*fT5. 

[0 3 0 7] s I«5 0 6±tliELtAu^ 
15 6 2, ZnS-Si02f 1 ^#*JI 5 6 3 &Mf& L 
fcm, SS5 0 6 *mfo*^y- 5 0 5 i 2 3 CO 
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1 O O s c c mCDT^rf > (A r ) 

P a {Z&$?1-Z 0 

[0 3 0 8] JSfeJC, R F f|$! 5 0 3^tVlt^/^^ 
I50 2IIP (W) (Dmtl&l&X'tZb, GeSbTe 
h 5 2 1 ©JbffloffilHfc: K-t^tt^v^ h 
oyy^Xv^^L, Vdc^^ 5 0 4lCPHM 

Ltvdc^S/TShSo Ptt»«>*7* — * 

-TS^-* 5 4 1 OjttKffiSraft^i-So 
[0 3 0 9] P*Vd c-e|SftUfc«3&s^— >*y M^A*t 

S^##(at, If2 0nmOGeSbTeE^l5 
6 4^KlfM5 6 3C0±{dit«*ttS4"C^^sy^ 
*«*r«MKU*:ll, RFil5 0 3^t7L^llf 
E««5 6 4*SltaSiXfc»S«:*2 : F*Jf5 6 
5 , RltS 5 6 6 ©jSlR^Wffl&SWj LTf@^{b-7V * 

[0 3 10] Wfettfc^-f ^^tt, 9£fflSk<DWLft hflX 
^fcv^S— J*fcIS0*-li\ TX^co^ffico^^lE 

V^S^o^Tfl t^coH^J^H LTfM6 r <h <^ 

[0311] 12511 Vdc / V thi: S^SJHMPJiH! 
rT?, Vthll Ge, Sb, T e #tu^cO V t h 60£ 

45Vdc©rt»psvthS:4i5) « rr-en ^ 

^#7*— ^^y^lilEfShtV^Ge, Sb, Te 

v t h fctfiaff 2 ov.-e-Sit 

[0312] jf&lftco (Ra-Rcl) / (Ra-Rc) 
fl rX^*<7>#JHTRIt* (Ra) rxf^tu 
(HUSfikSTfirV^^b^ttA^^— ^OSS** (Rcl) 
i:, 1 0 O0K±ot-/<7^ hSrffofcS^JIifi^^ 
— X<Dfrttm (Rc) ^^V^T^fefc^C0T*fe^ o Rc 

ttJMBORW^tBS + St^ftO-C. (Ra-Rc 
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i) / (Ra-Rc) firx^sK-e^)^rjiHiiE«ftt?*Dfpr{c: 
teas i o 0%4b«, *oraa»&^±i;iiMi*^— 

*t?#"C*5»5, x%©«FJdtt (100-x) 
[0 3 13] i 2 5 3&*6>, *IWC^otV t h< 

vdc^iovthitsrtt, £#&&ioffiflrioia 

£ Q Vdc^8Vth©(5It?il (Ra-Rc 

1) / (Ra-Rc) ttio 0%£5fe£ftfii£r^U ^ 

[0 3 14] ft*3, Vdc*S3Vfhi9 fe/hS < ft 5 

& jftK&fttfswci!< ft i9 , &&&&&& isxmmfc 

&&m¥£fc+&&foti*Rhft&1±ito* 3Vth^Vd 

[0 3 15] HI 2 5©*flO©KE«©DRf4, EfiUf O/* 
BBS***-*-. l**««cj:5#6ixfc 
JSfcBG&KJi, RlHfcJsi^T rnjfe0i|ij atSlf; 0 

[0 3 16] HH^6>tod>S A 5 (-> BM0JftiRj&tt 
tt, Vd ca*{g< fc5te£rffi~Fi-5o Vdc£r 

2 v t h t L*:»-g\ ^mmof&mi&m&m o . 5 n m 

/&hf£Zo «*©*ttkj:*rtllBI[*©Aai«[W:2n 
miSxffcSWC, Vdc = 2VthHi3V^(t /&®£ 

as^^^o'Mi^) 1 / 4 e^KffiT-r 5o u 

[0 3 17] KTfc* 7^*^ l*a"5 0«3ti»IIB«rtt 

x^y^ y >y&m&&<nm&<D 5-10 

±*Srt>fc6-ro-^ «RiSS©l/4©fiTttfflfflft 

AOIIMsSinMid (4-&) tr*«fc±IOS 

[0318] &-L<0iWW:. *WK3&Wn v t h < v d 
c ^ 1 0 V t hO}5tfi<5Il:lot^4fSo Vdc 
©T»i4, ±1BK»tJ:«*.««Btii«3ftS!S*©i/i 0 
IdffiT-f"* V d c t ft «9 . *H160iJt?(i 1 . 3 V t h i 

ft 6 0 fat, xsco^tt 
v t ha±i:a3ei-s 0 

[0 3 19] *HMJtliVd c ££tc#cSA;^ 
(P) icioti»tfc#, vdcfi^^m * — 
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ftt^o »W#ft^HiMS*^6, DRtty 

(Vdc) • I i KitmtZ^ fc*«*B*ixfco 

1 tC*5ita I i tt, Vdc /V t h : 2-10 (D^Hid 
^V^T, 0. 4~0. 8mA/cm 2 N N Hi. 2x 
1 0 10 ~4 X 1 0 10 < c m" 3 ) "CS>ofc 0 
[0 3 2 0] (12 ©IWJ) H 2 6 *jtltf«^*3 

El-efo5o raHi-ss^-c, 5 7 i^5tT ? ^^^S«> 5 

7 2 ttTflJ^FSWl, 5 7 3 ttflgftJI, 5 7 4 tt±«J^P» 

I, 5 7 5 w=K*tJi-e*>5. 

[0 3 2 1 ] IBM 5 7 3 J^tf>/f 

^tlt HI2 3<D*^;y*y V^K«"T?tt*l< , 
r, aff(Z)v^s;h (lTft) , 13. 56MHzl 

[0 3 2 2] ftjb\ ^^ft^Jtl^ ASiftfttB^ffcfBft 

Wf, J o i n t -MOR I S/ I SOM1 9 9 7 0f^ 
^^/U^v^x^hpp. 6 6-6 7WF i g. 4{Z7jk 
$jft/CV^5«36, l^p p. 7 4— 7 50>Fig. ICi 

^I/^v^x^hpp. 2 3-2 4(Z)F i g. 1 

(b) \cm^^tix^^m^ % 1 0 [BiteiefcGflfflffi 

^*>^*i?9.^BR([||S:*p p. 104-109 COFi 
g . 1 tCffi^tL"CV*Sffl(ag, #flB¥ 10-22617 

[0 3 2 3] Utt, ^JJ h 

*)5o SfiOSgfi6 4mm, 8 0 mm, 12 0 mm, 
13 5mm, 3 0 0mmfT^^ S^COf^iO. 6 

D VD — R AM7^ ^ 5/ hOr^f^^lS^V^c 

JLT<AT8Wifc:J*, ZnS-2 0%SiO2)&S±(:ffl^ 
fc*L5tf s , -tOfl&tCfc, Ta-O, Si-0, S i - 
N, Al-N, T i -O, B-N, Al-OftifSMR 

[0 3 2 4] mmmt Utli, G e - S b-T e^ifc 
«A g-In-Sb-Te *3&Sft*«n?fc 9 , *3I160»J 
T1iGe 2 Sb 2 Te 5 ^rfflV^fco Ettig^LT 
te, Al^, Au, Cu, Ag, Ti-NftifOKS 

[0 3 2 5] RVfl, TiRiJ^F^il 5 7 2 dS 1 2 0 n m\ 
'tBSJi 5 7 3^20nm, ifiiJ^F^g 5 74^15n 
m N 7 5^100nmi bfc 0 5t^»*±, 

g6 5 0 nm<03tlil»LT***HB<OSIt*r4 5%, 
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[0 3 2 6] #CK, i26 ©««^taaE^IEftSSCff Ofp • 
«*«I«:RW-f*. y ^^*IK1»5 7 i £ 

[0 3 2 7] -ft£t>1b, j£RS«5 0 1 tt^«>*£SM5C 

^A^5 0 7^e>Ar-Kr»^S:2 0 0 s c c m 
®A U fifcRSSS 5 0 1 <Dfo$$<DJ£J] * 2 P a |Cfl£j* L 
OO, ^^IR FSS5 3 2 ^SALXG e S b T 
e^-^^521 0>_k»ffilBfc K— rVfttO-*?* h 
aV^X^S 1 1 

[0 3 2 8] r<Pft^n— ^X^* — ^y>£Of8j 

u-vdcoie^o fl ^^x-^^cd^^-^co^, 

*DiS£*U 13:13: Vd c©x^t^-' ?>y b&ffiW 

[0 3 2 9] WJbMMLfect 5t-UTlEftJB*±iaU^ 
15 7 4, R*Nf5 7 5^)lftilLT, 7^ 

[0 3 3 0] ^^SWc&^T^ Vd c ^7^-^ 
0!EftWttf-o^TffffiLfc 0 -^Wg*, Vdc/Vt 

2 5 tzL&i,iti><Dbm2mfc-?$>y. vth<vdc^ 
i o v t htez&m\c&^x&&ftm®Mik®mum& 

[0 3 3 1 ] ^ib\ fl^f5<J:5^ xs<y*tkm 
tfraiL^^^^ p 7X^Sli^p^^ffiv^T^^ 
M^Xv^Mtsr^a^ a* J: tiffin vd 

[0 3 3 2] (^3OHJ£0iJ) R&LfcRlAt*R2 II 

^tcvd c bm®m<k®®mm¥f&b<DMmz 

V d c Sr*IOfflft«ll8-e^aiiaiB»1*tt±©» 

[0 3 3 3] fSftJ10^K{CfflV>S^^s/^ y ^^Sl 
©»*MtH2 3 ii«t?fc5^ **aS«-ett, 

hpy^7X-rt*i8W5 2 3<arajW§U£<Z>if*K R 
»«^^7X-74^ffl=r^;I,5 1 2, RtWrit&^WB 
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<t 5 v d c ds*Ybf 5*s, v d c H**tttcA#ft*BJ 
«{fc»iaiE«»tt^6ix5gEH-ei>s2 v t h^vd 
c^lOVth o«£H{-**«^, s/ *8S^<D»« 

(P) fc^fc-CfSS-rSo 
[0 3 3 4] H2 3<Z>«J*O3S«^J:S»3^Jfi0lJ(Z)3l 

«r*S-frtfAv\ IP*,, 2 3*:a*0 1 — 1. 5 k 

GSW^i^SSW^, 2-2. 5kG§0. 

(om^comubmm^mm^y'y^^^^^ 1 2ic 

[0 3 3 5] BMfSSS^iiADtt/a^^fllfiKtt-WSrKB 

lt^7Xvn^;^«/^ft:ypt^ 
^B^^^ffl^tLT^-SFffiR^^^X-^ (IC 
P) *r£ja**5*©fc<0-T?, Cut)l<liSi0 2 
KUC u = >f /v*r«Bt^rt<0^-^ y .hftififcRR 

[0 3 3 6]*a^jm Vdc^^tS^ 
tC, 7 p 7Xt7 p p-^ 5 0 9 ^V^-ftyM (N 

i) ©tHH*:fTV\ »l jt*«fcra«^««I»ft*«-C 
<0«JlHl1B»»tt, J&MiiS^f^fco *!0*ftSRR"C<O 
4W(HllS«a«Ftfett. R*J6*^7X^©£rt©J;3 4*tSti 
«J*^7X^«Sti^p^(D||J6, -sr^hnVRJMa 
*0*iJteO«3!cX**:lKUfc»fr^*3V^t>, Vth< 
Vdc^iovth ©jfiH"CA#ft«[*r* Lfeo r 

.Ut^RjBWKSdS, lEftJi^figlR^o^^X^SS^Jift 

[o 3 3 7] AKftKtt, mimmmb\cy (vdci 

• I ifeJt^JU I i ^M^L^cfcp^^^X-^^co-r 

(Ni) ^7x-?w ^(D^^^j^mm 

(vi) {CctoT, I i = e - Ni - vi/4 £^|EtH 
3fc£ 0 v i tt^tyfit^uff i 0 0 0 KtfcSIi:* 
3H&tZ>bffi5 x 1 0 5 (cm/g>) -CfeS^b, 7 
n-^IiJ^ON i d^fe I i .fclfce-C*; *tt^brtBia 
g£*t^tib3fc£ 0 Rtt0>R l XRffl, t4bfe^9Xv 
*ft*WcifJ!ni*-&*X**rlfe*ftv>»'frtt, 
«BBft;«Jlilia»»tt3fts»6*t5Vd c/Vth = i-i 
0COSSBiC*3^T, Ni(t 2 x 1 0 10 — 4 x 1 0 
10 (cm" 3 ) , I iJ20. 4~0. 8mA/cm2 
T-fco7t 0 rtt^Ur, *3ll£0»J^tt. Vdc/V 

t h= 2 — 1 OOtSffltiife^-C. NittlO 11 (cm 
- 3 ) EJUb* I i «2mA / /cm 2 J^_bCO^VMI$r^L 

[0338] ^mmm^^^xnbtit^mmm (d 
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r) *m2 5\c rnjg^3j ^ur^ufco 

tim&te, V d c ^ 8 V t h ^11X11, IS^@C0^ 

[0 3 3 9] j^_bt^p^b^^^ij^4oVNr^, X^x-^ 

[0 3 4 0] (K40Httffl **J6«-Ctt, A r - 1 

0%Krj|*^MV^ o K*#OM^K r **jn-r 
W*C4:*tH**. Vd ct«T"*-*fc»lcHt, Kiife 

»-&{CttHe, Ne, Kr, Xe^^Xl^f 

[0 3 4 1] xs<y*mtt. 0 2 
i&S^— y^Jffifcfc5*>f XOftKlfc, ^— hCO 

[n] — S« tc-^ Vt Y IBB $ fix V * 5 * 
»C0Zlffi^^y^8R (^^Fn^^y) , ECR 

®mmU^&tl,X, NdFeB»©5S*4«M o 
2T» O^** KrWBU ^^n-^^m^coa 
«8!i**:Sit«>feo ^y^WfiDC-etRF-etife 

t\ a*©l 3. 5 6MHz<^>RF£Jl^t>Saa*SiBt 

[0342] **nfi09-ctt, i o k h z -e^/u^aep* 

tbfcl3. 5 6MH z COR Fll^rfl Lfc 0 lOkH 
ztDs^X&ffl&frtfZ^tKX !9, ^^n — 

*«3ft«iiJip-r5o v d c (o»j«i^^>r >- 

b^co-e, *t«t»©vdcttiifrt=#-u fl-a^i 

5Vd cOSE{b*r»»Jt-«fe«>^7-f — K^jy^EIBS*: 
fll^T, Si-^cov.d ci:45J; 5 i-*^:y *«2S£r 

[0 3 4 3] JW±KM U^W^^fllfiKtt, «G3fe31tf>*^ 
MO^^j/h (-1T8) , 13. 56MHzl 
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I, — K'<3'^&§L<7)»fra>N i 3 x 1 0 

10 (cm- 3) ^Ttfeoto^u, *mmm\^ 
jo^r^Ni^io 11 (cm- 3 ) i^±t^m\^m 
£ tit M&mmm & sssw- 

[0 3 4 4] Nil! «S^i^ttgA^!7 

^3xl0i» ( c m" ofc. * 

[0 3 4 5] (f5 OXttffl) *aSJ»ft«Htrt:, 
%Nil:i4R#lftv\ Sot, WMC^^X-^***:* 

«>4<-ct>**jit*iiRtt*iigpri6-e*>«. ^7Xv«s 

^lO 11 (cm" 3 ) «X.[fNi=4x 
101° (cm- 3 ) O^^lllKStt^ltlkUAlM 

[0 3 4 6] «*4:Lfcllt*tt. ±IEUfcllSlStlt«i: 

h (~ 1 T») ,13. 5 6MHzlI, 7"-f — K^-y 

[034 7] Vdc = 10Vth <D0ki*X\Z, 
(jfcl«MVdc>l3Vth) ftfrlcj;?>ffrtbfc 

Xf *E«W4^b*tfc. rco^pco, IE«kJI<z>JftlR% 

[0 3 4 8] Sfc, Vdc^2Vth fcffivMIWBttEL 

«JJHftxa©WJ«S»*W:«Jfflibtt« 1 0ttfttt:<DX\ X 
[0 3 4 9] Vdc^Vth^fitfS^:, fifcJBBSftcO 

«T»o*3as*0fflffcxa»JI»^J:5*aft;J: «9 <bJK*'i 

vdc = i. 7vthStr 

[0 3 5 0] 6 CO^JSM) ^tc, EftJI^tr ±IE 
lf:Ge-Sb-Te^^bAg 8 Ini 3 Sb 4 9 
Teao (JST-%) Ge-Sb-TeM 

[0 3 5 1 ] -^o^*, ftXSfflitEotEMtrM 
LfcJttt«#^, Ge-Sb-Tel^^iC, 
Vth<Vdc^l0Vth C0^$5HT\ M^TXf 

#K«*M±#»b*u «a»MfcxaiM«a!i*^>**s, 
^S®t^^±Ih3 19 xa^#osb*dsrti±f s n ^ ^« 

[0 3 5 2] i^_h, A»M«r#flK Uoo**Ki*ll8o* 
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[0353] -tftfrh, mmm<Dxs<*y?2kfctf*mm 
mm^mm^t^xm^xh^m^ mz&mvjgm 

/Is^Sf^mV&mfc&yO, Wx.tfGe-Sb-TeJfA 
g-In-Sb-Te/^'CCr, V, N««rX:g3K* 

[0 3 5 4] 5«^£<Z>»frl;i, ^I^L 

"CIS. AuOtel:fi (Ag) , ffl (Cu) , v-y=t^ 
(S i) ftif*\ flt«**»+^««0K^«r^1RU*: 

fi, ZnS-Si0 2 £WM:i, Ta 2 Os , Si 
a N 4 , Si0 2 , Al 2 O3 , 
RWMKWJPk E»Ji£ LTteG e S b T-eOiH I n 
SbT.e, AglnSbTe, GeTeSeft^*^ 
SJMIi:fCW:AlMo<Z)t, A1C 
r , A 1 T i 4 if (DA 1 ^&»ffitttWft if^baMOIK 

[0355] ^bf^> ±*u^**«fc*5i^-cr4, ftie 

4: LT^^r * * *r«IKU|MfTRH Ufe 
[0 3 5 6] *38ffi»«cJ;ix«, rX^ttHB^bBC 

[0 3 5 7] (metDMMcDMm) *«W<Z>*6 

[0358] ±BLfca»fcartt5fcftic, *mm& 

[0 3 5 9] ^ItEll^R^ftKftEftK^ttiK 

ami*, as«iwis^±^isas^iE««^t*-t- 

5»*Yb1B»jK#«r»ati"5«3i»«-e*)or, MISS 
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[0 3 6 0] Sfctt, ^IGN^atofSftftCMKflcoail 
r*ffiKfkia»Mt**«5tr5»ac»«-T?fcor, Mis 

[0 3 6 1 ] rrt\ **lft»llB«>H*Lv^l(S«4:L 
sbw:, iE7 ^^Mia 19 lit ^?tisMiii7 

[0 3 6 2] *SttlS*ll8<D**:»#*.W:, tlSEffcESdf 
«>jauR*fc u ^E«JBSr#?aL-c, s H B H {t: 

mmtLrxmmfttmmmmzm^tim&ia^ &m<D 

[0 3 6 3 ] #38EI#Wu L < ttfiK«itt«-e* 

ixtf*«oitt*»a**»tcE»«*#ffii-ixtf, ^ 

[0 3 6 4] X*S:*Px.T. ftXAlM^Att^ 

«ftr/h*v^E«lt«ft4:#a"0#, *SK-*s/h!7— 
t> ^TSM-C-fc S r ^r^m LB 4 tf)^ 
[0 3 6 5] *4©»WO*»c:aD, 
Lftv^Wtrffiv^ixtf, E«W«:**flrt-*fcae)J!:+» 

[0 3 6 6] *j«t»»cj:0«fijj**t«E« 

M**ft3»©»J«*Hn«©^«r«l|i|cRW^6 0 flD 
EUfci: 5 Id, ta3E^E»H3g^fc#^tfEft^— ^ 

flRltlc «t o T fcNMfci- 6 O-Cfc <5 ^ h -jLttSMrAft 
XllrlfH, rX7*^^^fiH^*fUTE»t&f^*fT 
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[0 3 6 7] rX7*sKo**»i:3tE»-C^U^:*S 

<«j«£o£<m^tx^<^^ 
[0368] ^mmmmn, r^gi^^tJisn 

IE«*oaWl!:^-^«r#*.arfc*<, CMS: 

[0 3 6 9] Tl/^^^^^lCjo^r^, ^eHR^CD 
«fi««©Jt* (X) tt, »»ftJE**:ai:*5< x 
= 1 — e x p (—at) T^X. ^rL^5 0 Ht, t J2B# 

M"CfeS 0 ott, SSS^co^SHT- (v) £^bM^?§ 

(Ea) £SrJB^t\ a=vexp (-E 
a/kT) r t&m&Zo r^T% ktt*/W-y 

[0370] ^tt^lft^dstt^lKMlltAtt^fto^iae) 

~<D~bn, if3fel«*ttt:«fcS*i o^y&^& 1 o 
[0 3 7 1 ] *»M#d^»Wt-**fc*D»«rlH4:lra«l 

J»«WB^*tb-Cf4 8 0-9 Ot, *»36»bl0&a*O 
JHWPIB*D«!l"X?tt 100-iiot, 1 »KT"^tt 120 

[0 3 7 2] -are, EMfcMftSttJ: 9 
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-frfctt, »»oinmfc«HB«c»LrW:i 10-120U 
1 oS^PiWKcMLriii 30-14 ot, ig> 
^Tcb*D!R«pM^#-&tt 1 5 om-efcs: ts&sa* 

LV\> 

[0 3 7 3] ftis, fifcBt"t»^ftURS:tT5 ir^^y^tt* 
[0 3 7 4] fcfc, ftX^CAttftcoXC^ftfco^ 

n '^y^fw^^y^h ( p mm a) ifefir* 
)u77^#yti/7-fy (PO) 1>K ft^MfrttWfc*?* 

*?m<nmm<Dttnt \^xQzm*imx$>z> 0 pmma 

ttiootlftfc^ PO^MMgii, 1 
EWHcfc, PMMA«PO«:S«i Lt«ffltS»*l: 
[0 3 7 5] £«bt-, #5K«J{^ffi^ft^tbTV^^ff 

mm3t&Kmm<o&&ikmm (d s csrai^is^^ 
[0376] s&ic, m^^(Dmmt<ommn^m 
sr.i:ds-e#*. 

[0 3 7 7] £*T, ^®^r#KLoo*|lifS^li<DSIJ£ 

WHfciS^T, 6 0 1 fcfc/SJRSS, 6 0 2tt£« 
6 0 3f*&St8Df»fc— 6 0 41^-^1 

as, 605 wi*^^ * 6 0 6 temmtmrnm, 

6 0 7&Xs<y#m, 6 0 8liGeSbTe^-y^ 
K 6 0 9fi^^t«, 6 10li^M5R, 6 1 

ir±#**, 6 1 2f^«An^#^ig|^^-7 p Tfe^) 0 
[0378] *mmMm<vm 1 ^njg^i-cte, 127c 

*m\<^o fib, IE«K<0#ffl.^. Si7L^DBt:-^i:^ 
6 0 1^ y^SCTt, ^^^y/Tl/u 
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[0 3 7 9] (mi (ommrn) mmttz 
mm<Dm&^t&mmt~? 6 o z<D^m.m\^tL 0 m 

^^5*^lrtt5o EAR6 0 6 &/&Jg-r 5 Sift- 
s' 5 <D±fr:tt^fSO*-«fe^^o TZnS-S i0 2^ 

SnfcMR5ttJCffi#*SixfcfiRJBI*«6 0 l Kgtt« 
^nt<5 0 ^r-c\ lffi6 0 5bt;^6 0 2li-ft 

[0 3 8 0] t-^6 0 3^HLt, KK&ft«:0(l& 
tf 8 StSlCffiMSLfefL ^flM&5R6 1 0*»fe«*.«A 
r^^2 0 0 sc cmMU «**0)#;*JEE;fc£0IJ 
xf^O. 2 5Pa(:ft^fU ^^^ll6 0 9|rty 
L^^^^ai6 0 7HRFl*$:ftAt5i, 
b 6 0.8©5EflF^^ hn^7X-7«$ix5 0 

*U ftl 0 0 e V©x^/u*T?^-^j/ h*BSrl»t 
5o "TSi, ^-y^h^t^Ge, Sb, Te* 

1S6 0 5 ©±[:G e S b T eg^ii^tl^o 

*Ki: LTflttf Z n S - S i O 2 % RttWkt LTMi 

[0 3 8 1 ] **JS«^*5V>Ttt, JK#:cOS«^fi, 
SR»*^dS^ftKS*t*«fc 19 tift^il^OH t o L 
. (high to low ) i«tU #I(DKJ?^iSLt^ft 

&OR*tt*«»««)S**t*iEi-* I«rC**Lfc 

Lfct 1^5 fib, **16»«W:±EL 

fcSJt*©«*a*fc, LtoHi*l:titt^itfc 

So 

[0 3 8 2 ] K±©*l||^*S*tfc«»HE«ltff: 

r» l HJ6«<oj«C# l j £-fS 0 BPt>, Klttf) 
©Htfciwu E«K©i««*^»trara*t-^ 6 0 3£ 

[0 3 8 3] ftfc:, EABIj£ISSB# 
mttaHBSlD***-^^, EftK^IR«tcfc — ^ 6 0 3' 
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ttKftE*K**rftfc. rjHi|HkM«>IK*2j 
ir-TSo r^^ict, Eftl»/fiK«<0r~-/W&«S: 

[0 3 8 4] tfcfc^ it^JirbT, EAR^AK^bA 

. [0 3 8 5] ±i2 vtc^m^^xmz m 1 

«SC«c x j . r^i^sg^ii(Z)ffift:2j rx* rjtttlKffj 

0. 2 8 /xm/b i t^f^-CfS-S-^EftSrfi'o/to 
[0 3 8 6] »K#iaicJ:satS^— S^fcPI^ 

[0 3 8 7] H2 8f4, 

i Mk«0ttft 2 (^WffiSm, IHfi tt» l ISKtif <B0l; 

fc, ^BtMtt^iiJDi-c^ 8 OtSfttl^ 
t;:/^x^_L#te£K N lootSft^bSfi©^- 
Xo»*»*fcf±a&R«D ryyj caitiff 5 irJBfctt 

h^0MSt*$)5 l 2 Ot^rSt 

I£ 5 **r±m*-C ft* Lfcu— 

[0 3 8 8] rX^WlElEft^CNRSr^Si:, *H 
Jfc#»c«oTdW^ fcU<tt«K«^E«lltOiDSR 

**"T?*>« 0 E«Bt©»*LV^DjR«a**tt7 0-110 
°C, «t «9»^L<fi7 5-1 0 5t, L<f3 8 

(iK* 2)- ^t6^1Wl^CNR^M 
-Cfoo^o rixf4*SOfc»ll8t-±o"C»*L/!:ti*{bE 

[0 3 8 9] 2 ^HJfiflaj) EI 2 7 00 



(35) 



(36) 
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-CftauSSR^i@LK*"CiDitt"f 5i:V^5 r-^^/i^D 
l OfffltflTCfcofc. 

[0 3 9 0] **«S«T*W:, El 2 7^Lfciia 

©SUS«m45Sffi*^6 0 2 ^ 

Sr/Bv\fc. 

[0 3 9 1]B2 9tt, 7^3fe*:»iRb*V^a6K*^ 
USBO*JW!^ 6 2 2tt*^jR*^#UTaW-C*> 
lRU"C#?fi"t-S«aSaSW6 2 lC0JR*SM*«Ptf6 2 2 

^ear*-5(o*:s&jfci-sfe«)^is», s^sptre 22c 

gMLtlii:btl5 6 0 5{j:fY^^I^ 6 0 6 te£ 
«6 0 5©±fcRJt6*tSBf3e«>llt"e*>5o S 

[0 3 9 2] 1 fc [^{C, 

*a«»i:liDlL, a«<oK«Kd$RJtbix«ffiJ!:»L 

SrtSff 1 0 0%j£<S*ti-S»ffltSrRtt^o r^J^T 
S r £ -ClEftlR iaft £ jE L < fflj 5 £ ^ # -C # 5 o 
[0 3 9 3] Ml^otlt *-fK«W©R*t*0« 

fifkb-rv^r fcaswwLfc. AiiRWC^i 3 0tOT 
o#^fi, R«*f4 1 0 %8*-eiS) 9 EUlfi^ ARK 

Jfi-e&0, ^V^Wlg^ 13 0-14 OtOFflOi 
[0 3 9 4] EI 3 Ota, CNRt/'fXu^ffM 

[0 3 9 5] ffiSHnJR-CW:, ^Rtf/l^SrJPjf&U ^C0 
J»ftH»i-5fc«>, HI 2 7 (OX. 54SUSffiHS^t 
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[ 0 3 9 6 ] i 2 7 ^^/^^l^ti^Cfi, 120 
%)\B\CNR<Dl&T&m t m£tltc&, |g]2 9CQ*/l^£{£ 

m istim^ai, 1 7 o t c<7)Wc#LTt/^x±# 

W*ire*>ofc 0 ^OlHlCNRfi, 19 2 8iC^LfcJ&£bto 

l*MSttc, 8 oT;j^_hcor&g-e/ ^fXi/^^ 
MMk&ikmistiita 

[0 3 9 7] ^_h, *fr««r#fl8boo*|H6«lBa5|j 

[0 3 9 8] Mx.fi, -bJfiUfe*flc«t^*3V^rW:, Rc 
<Ra©BI«3ft<OjaC*i LT\ SK^Zn S-SiO 

2 /GeSbTe/ZnS-Si0 2 /Al^I 

EWM-fc, 09x.fi, r*t{CAu*aWBt«:#AUfc5» 
[0 3 9 9] EMojln^#30S4:3lklk»«^X 

ii, E«l©#»iUt^ ±mcom^h, ^/^yy 

a^&JUffc'fr*, «X.«G e - S b - T e ^ A g - I n 

-sb-Te4^cr, v, Nmtrxsmiam i*it 

[0 4 0 0] *fc, 5mtft&0>»frfC* ^SWJl^L 
Tta, AuCOffifC^ (Ag) , ffi (Cu) , v^y=i>- 
(S i) *4f*\ SIlftWtl^iaft^^Mt^: 

ta, ZnS-Si0 2 J^^f-IC, Ta 2 Oo , Si 

3 N 4 , Si0 2 , Al 2 O3 , A1N?(D 
R«fls«ttlSk ffi^S ItiiG e S b T e CD^{C I n 
SbTe, AglnSbTe, GeTe S e.ftif©*/P 
^y^^W^f, SltSi: Lt«A 1 Mo* A 1 C 

r , a 1 t i 4 if ©a 1 &&m^wt£Zfri>m±mvi 

[0 4 0 1] ^btc, ±i£L^ffMl-*3^Tta> JfilE 

[0402] ui-w&LrtzXvK^ ^mmmm^xti 



(37) 
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ig*Bfc*W-5r £as-e#3o tomtit, ast3ft=> 
J: 

[0 4 0 3] {M7<omM<omm) rk* ^m<om7 

[0 4 0 4] *g«Elfi»«l=:*5V^TW:, a«c^lBS»*K 
ft rfcK: J: 9 B1t**«:ffiMt Loo, TK^HW 

coast* »ar/«3t3S« S:««i" s . 

[0 4 0 5] «aEYkjBt*oE««««rift±-rsa«i:L; 
[0 4 0 6] IB»«S^)|Rl±Sria b-f t-l2tt^fi^fS]± 

mgs«nriag s hit 2 s totals v—j*<dm& 

©E*«**r^* WW!?** * * £ ra*<z>ttlBSr«F 
0 0 ^^CODVD-efiil^DVD- 9-e^abtts>T- 

[0 4 0 7] L/^L&/^£>> I SOM (International 
SymposiumonOptical Memory) ' 98, Technical Digest, p 
p. 144-145 (Th-N-0 5) fcffljr:£tlZ>mZ y 

bmimmmu. n2KMm»ti,itmc % bmkkm 

EftSWoSifl** 5 0 %ss t m*t>it&, m 1 1E«S 
tt fc* 2 BMtt*> ^ 
^S:*«feaC)^»2E»I«8e)R*t*«riiS<, "Tftte*) 
»■**:«< R*Lfc A, 

[0 4 0 8] ilBbfcR3e*r»JES*Sfc«), KlCfi 
JI*ttlir**|SKJt*R c 36S**K«R*t*R a J: 9 t>i« 

2EflUlffttftMI»KJ**R c *s#Airffl5K#t*R a J: 
9tf&V\ V^t>*5L t oH«36^T«fcSpV^Au^a 
9M, ±«Ji*V^Al-CrBEItIt«:*i-«5Ji«rit* 

[0 4 0 9] r.o*rit-ett, *br— AA*t«d*6>*fci* 
<0#EflW<fBG>R*t*fi, fiiGMA^A»i:»L 
T91 **K«B^»UT2%, *2E»*adSjB*ffl 
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«X.lWSIiODVD-RAMfiPl5 
%—2 5%lrit-<"C^*l9<g:V\ ^lB®Jl£>?0#iR£* 

5*5, *2E«l«S«)R***W:ie't-rTrfl!>**-er±T 

[0410] «ttufc»si*.»K:«esix-r, >r 

[0411] **16*«tt»EUfca*<o J K-B±JBiEfl: 
*-*«#©l^^-C#Sti*ft:E«ie*4:, «]JW 

[0412] *safi*n8tt±E©a»«ra«-t-sfc»^ 

KttlB t ©HKoftfcfb*:* E^SSB t r. ©Jg 1 

S ix^o*flM*te t o "C»*«ffi <ir ^ A Jtftffi £ ©mo 
«*ft**CS*2E<MHfB-fc4r*fltU lOTBJIHttf 
ft 2 E&Jf«<£> 5 < fc -Jj<OT K i^SPa^- 

^SfP^^ftWEft^— ^ ^OTn^7>m^ 

[0 4 13] *fctt, I lMh 
tbfcmiTftff^/ici:, r(OT«f*I±|:MSii^ 
oftHMti- £ o Ttt Attlfi fc #E AKRffi 4: ©IBo«»t 

*±z%miummt, znmitemm±Kmai£tiit 
$ tn>**oytm*t\z x o -c« a*« ^ ^iiti <t 

«aeft«:*i:5JI5 2E«li, r^i2BSii« 
S*tfcJB2±«T»»i, £©*2±«T»»±fc»J* 
SftfcKI*Jifc«:#t'«*2E«W*4:*:JMiU StrlE 
^i^^2fS^^Op^ / >^< hi>—jj<DT Ki/^ 

3E{kE»«t*4:lt«^*o 
[0 4 14] Mi-> ro^iSilCM 
S*l*»o*bM* ^ * .0 r Mr Attn i 4: ©rflo 

ttKfc*£&*]|tlEMmfc* ro»iE««»Jblc: 

«" ^ ± o -C teittffi 4: **Rtt« <^r ©IBOfi«ftS:4 C 



(38) 
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[0 4 15] m&|j:JDit-C*IHB»fH4, *H8*t^J: 

*f fcG««#oMift«« £ 5 o 
[0 4 16] *ll*»lBoffiaCftE«W;*f-fe^-C#* 

[0 4 17] (1) ?~9to<Dft&tUMc*r—?kntt 

K U*S5£>!lM£**tf s 0 . 8 — 6 W/mKT'$)5 r £ 0 
[0 4 18] (2) jftg^dSO. 8~6W/mK©7 

[0 4 19] (3) (2) <D7*-*n<D4¥33 J R&m^- 

[0420] ^t^mmmm(D^m\^mm^<omm^ 

[0 4 2 1 ] ( 1 ) «JJH«*ft3fl5«JM«ftft«36tr-^ 

il^^^^5^S^t:ffi*^-^o-a5^^2|s^ 

[0 4 2 2] (2) »l£«±K3llG»JB«£*flH- 
^iSi, »2»E±^»2|E»»«fI5*4Sa-J-5XS 

WM3B*Yfcxa^«^»iat5*21B«W»**lia! 
Lfc«©JB 1 2 brifi 9 

[0 4 2 3] *i"**16*1fcott*fbBfWKfl:fcBLX 

[0 4 2 4] MW7Xf^iD^Ittii:*5S 

1 HI I a»b**4W£«**r»* r £ 6 0 
[0 4 2 5] J||3 3ltt»«-Cfll«L,rv^tttllFOK1i«r 
tt^RW-TSi:, v — if fcr-A&JBv^fcJteeftfcj; 5 
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[0426] ^^iijc&^-t, straSL-fcm3iiJS^ 

l-Bfe» * ft, tt«J***flSXa3&«5F* i: ft * fc 
[0 4 2 7] £r5T% s#or KU^»tt3— iflcij; 

KuxSUic*3*tS*aWJRt8^fRie**«0. 8-6W 

[0428] stc^— wastes L-Cfl"*.«, x-^a^^ 
4>&< fct>2o©iiftstt«-e*ft-€iT«*ll**LX 

So 

[0 4 2 9] RTTlEbfc I SOM (International Sympos 
iura on Optical Memory) ' 98, Technical Digest, pp. 144 

-145 (Th-N-05) lc»!«4ixS>i"B5— JI«aE{klB 
^ff»mK»««raffiLA:»frK:M:. Jg2f5^Ji£|5 

■»©«#S:ttffl tfcS^lc W:,- « l Cftltns t>«)MftM 
*r#*»R»i:-J-*r4:^"e#, X. fflGMffiKiffi 
jgi&^OL t oHM, »2|5ftJiSl5^i«Rit*^H t 

S^SS^itt, ^2|E^il^^^ilf9^^ B 3 0 

[0 4 3 0].VNf^««m>tt, HMCL t oH#| 

«-rs««t"T?«:4<, 1 »t«S 2 <^iE®gSP^ 5 ^ 1 

[0 4 3 1] *fc*WW»Ci67XW©#IBtt 

[0432] m*x*mMtem<Dft&fctenmi*<Dmk 



(39) 
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[0 4 3 3] *-f*l*«±^*HE»««BS:*liaU 

i aw* 2 wwfcflwts, 

[0 4 3 4] *0JH**fls*rf7 5 fc«xo«it3fi«*cr4««F 
Soil:, W^3tt-A^Mt5£W3 

•t»^bBa»*ix*:*lf— AttJR 1 EflWSBl-fltfDt-A 
» 2 |H«JiSfPlcfiBI*i-S r t \C X 9 » 2 E&Jeffi&£ 1 

[0435] mmm&iktmT i,it&. miR^2m 
mmnzmm 1 &tfm 2 g$E£#it « ^ u 

[0 4 3 6] 5«fe B B ttSfflts: i 

[0437] *wtmrn<ow&m* msmmmi 

[0 4 3 8] £TF, 0ffi*#RSLT*HJE^ffi^HJfi«f|| 

[0 4 3 9] mi, »2COHJfiW.0 3 1, [2 3 2 
^MWIWl^IU *2 0HJ£fiB|^«StB^b 
E«K»i bTco+g^{b^;-7 f ^^^cD2oo«^^-f-« 
Mtfc^o 13 1, 2^iiCT^#0^ffi^r^r-r 

[0 4 4 0] 03 1, BI-3 2^*3V^"CE*H¥^©*fcr 
— -^tt0OTfl!l^e>fia#tStt5o 03 1, HJ3 2f:::*o^ 
T 7 0 1 te^llBflWBffi, 7 0 2tt«2EflUlfl^ 7 3 
ltt*lME, 7 3 2te!g2gffi, 7 0 4I4S1 RTffB 

[0441] 0 3 1^032 1 EftWffi 7 0 1 CO 

JK*3g£S&2 0!S»gg&7 0 2 0«fllag35SS*«o 

[0 4 4 2] HI 3 1 fc*3V^TfiMR 1 E&BS5 701 
rt-f «KW:*tr— AA««^b» l TflffSWB 7 11, 
m 1 BZmm 7 12, ±flJT*« 713, %2 OE&JBSP 
7 0 2**^i-SlBttt3t^-^Aa*«^b^aW»7-2 
1, »2 TffiOTSWi 7 2 2; ^2 EM 7 2 3, f2_b 
MTtWl 7 2 4, RttM 7 2 5 T'fe5o 

[0 4 4 3] — 032 "CttjS 1 EftJIff 7 0 1 £:« 
fifc+SKttTWTtWB 7 14- TftffSMB 715- T« 

f^l7 i 6©3»-e«fiHSix-5»iT«T*Ji, mi 
mmm 717, mi ±flj^*Ji 7i8, i2 esjggu 7 



76 

0 2 2 TflJ^FgWB 7 2 6, % 2 IE®® 
7 2 7, IB 2 ±«J^F*JB 7 2 8 , E*tJB 7 2 9 "CfcSo 

[04 4 4] in 3 1 ©f^f * * -m, K i e&jbsp 7 0 

1UH t o L«5£, S2lEftJlSfP7 0 2JiL t o H«ig 
£&o-C*3!> % jH 3 2^7>f ^ ^ "Cti* 1 EftJiffi 7 0 

1 liL t oH«^, »2E»J1»7 0 2(lHto L*5g 

[0445] 0 3 1, 032 CO^^f ^ ^ tt«*.tf«T«> 

[0 4 4 6] h7^y^-^^yt: c 7h^7^ 
— SfBS:^r-t-SWIx.tf 0. 5 8mm»^!l*-^ h 
SrfflV^IlSfi7 3U, WttfO. 6mmf©^y 
h*:JH^fcJB2ME7-3 2tta#©3fc7 f ^^ 

[0447] S1SS731 ±^©R©»att«?LBH 

[0 4 4 8] 0 3 l^^^^Tte, 

*»LK3fi#«M», ZnS-Si02^-y^^ 

A r ^^^X^gtffl^T?^— #y h^y^Lt, 
m 1 TfflffS* 7 11 *«»Jx.tf 8 0 n mO^JKJ¥"C® 
^t6 0 ^T, GeSbTe^^*Sft5^ 
0. 4Pa©Ar^7 p 7X^#ia 

&17 1 2*712/*, &{C??gZ n S-S i 02^-^5/ 

4 P a^Ar^^XVfl^-y-; h**^ 
* Lt¥Mf 3 0 n 1 _b«JT8WB 7 13 Sr?g« 

[0 4 4 9] «^r»2 3HE7 3 2Sr^jy^ » V^gE 
«Ul**U 09x_fiO. 4Pa©Ari/^7Xv#l 
*^F*MJWl 0 nmC0Au^V^Mi2 5 

2 5 nm^Z nS-Si 0 2^l/^f2i: 
ffilffgWl 7 2 4, jBtV^-CW^.«4 P a (OK r tf^X^X 
^^ISM-C^^^J? 1 2 nmCOG e S b T e *fflV^E 
&17 2 3, m^Xm?L&0. 1 P a©Ar^7X 
•7#i^tf^If 8 5 nmCOZ nS-Si 0 2^^ 
fc*2T«lf*i7 2 2fc»a, »fl»C«*.tfO. 4P 
a OA r ^^^X^atffl^C-C^^RflPS nmOAu* 

[0 4 5 0] r^±5^UT***:»*LfcJ|Il2ltflS 
2SS7 3 1, 7 3 2^lEftJSIfl5 1> »2E»JB«fB 

7 o 2**fi8Lfc««:a8a»#*>— htu< ttuva^b 

d(M7 0 4tr»au *l^Sat«Uc«5H3 i^t* 
[0 4 5 1] H3 2^-f ^^tt«*.tfaTO#)B"T?ff 
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[0 4 5 2] 3 1 Sr-*^* Fny^^ ]) 

^ymmnrnm^y-izmm z n s - 

s i 0 2^-^7 v**s<y#MKmm-rz>*'<y*m 

ftX\ 09;t«O. 4Pa(^Ar^y7Xv#|^ 
-^y ht^^^tt, "F«J^P8^JB 7 l 4*r«*.tf 6 
Onm^lfCMtSo fift^T, Si02^-? 
yhtgftS^y^i-CWxtfO. 4PaCDAr# 

f 100 nm©Tfflf^l7 1 5 SI^SSZ n 

S-S i 0 2#-yy 

«*.«<>. lPa©Ar^^7Xv?l« 
T*#—jfy LT^JKJ?6 0 nmCQ-Rl'FP 

*116Sr»ritt5. rix^«fc [ 9T{|iJf»i7l4 - T 
flffgWf 7 15- Tffiffgt* 716 d^6»fc5JB l Tffiff 
*»^«*iX*. $cV>T, GeSbTe^^ 
«itf8Pa©'Kr^7 

mGQjg 2 la^g 7 17 ft*J*, tfcfc: ZnS-S i O 2 * 

f^O. 1 P a OA r ^X^X-^gtffl^-e^ — y$/ h £ 
^jx^UTOIW4 Onm^l±ff*S7 1 8 

[0 4 5 3 ] 3 2 JiiCte, fiBJ*.tfO'. 4 Pa 

CO A r ^f^X7X-^#H^-t?5pi&JRjp: 1 0 nmCOA 1 
fflV^R*tJl7 2 9Sr7gfifc, ttV^T0»Jx.«O. 4PaO 
A r ^f^X7X-e#fflM"CJ3gjP2 5 nrnCOZ n S - S i 
0212 Ji{|iJ z F 1 #S7 2 8, j^^T09^Lf^O. 4 P a (7) 
A r if^y7XvSi^t^Kj| 1 2 nmCDGe S b 
Te^V^l2|E@l7 2 7, ^V^TMi^O. 4P 
a OA r #J*X7X^#|S^^pi&]K]?8 5 n m©Z n 
S-S i O 2&JS^7t*2TffiB^8WB7 2 2HMIT 

[0 4 5 4] r(Oj:5lcLtM^MU:S«7.3 
1 , 7 3 2^1 E*MA 1 , » 2 E*MM 2 £7FM L 

T, 4 0 m(Z)^^— >y 0 ^tMl 7 0 4 
fc. 

[0 4 5 5] (J(5l, I2©»^nir^) ±EL 
SP £>E»S fc EftS S: j*tf JbT^gWl O^H^ n ir * 

s* w « * y * ffi^dsssB x^n-r z> m<v&mm 

[0 4 5 6] J£XT\ TXf^MSWl^Ltffl 
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[0 4 5 7] ftft{klE»lC«ffl*iX«|B»Bttailf^^ 

U a«07yyA4ttiSI^^f ^i/- h Ltil: 

[0 4 5 8] ^^y^tt^*«^feHtt^<E»i-SiB 
l(iMl0 12 K/s.e.cgS-C^5 o -rfttofefte 

[0 4 5 9] — ^"CG eSbTe, InSbTe ^1E^ 
^r4Ilt©«*ft»IIII^3ie*Yk«i»l*IBJ: 9 fcffi^r £ 

[0 4 6 0] r ©«JBta[««>**K*lBtt*IE<»"C«* 

tf*. AfflW^ttl 0 10 K/s e cggt^7^« 

«B£ttS#5fc«>t;i. Rc>RaOr^K^Rc< 
R a ^ ^ T^Mfc^lS^S^V^ 101^ 

[0461] ft 1 , ^2 aHJkMOR c < R a , 1-ftto*> 

[0 4 6 2] r<o*a*rjta-r«fcae)ojip#tt*aw:, 

y^fifcJRB:«^E»Jiicffi«ttJS*Sr^4-LrE«Jl^ 
[0 4 6 3] ^^^^K«o#A«ttll«%EA-C»A 



(41) 
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£S 0 

'[0 4 6 4] **W#<z>WSCI-J:fttf. *»tt«B^b^ 

M^SrMtSri^t^n^ iimBa»6>K»«:fT 
[0 4 6 5] r^R^f^p— co^ V^A^^J. £ 

ftMlfttCiSO. 5~4 nmaflE^tS^ailJttftffll* 

[0 4 6 6] *HMtt0&tt«rH^*^& bTte, 

[0 4 6 7] riaggmftrtcj ta:, aiijwftjoic-T-iB 

[0 4 6 8] rw«t5 47>m^W*tS 

[0 4 6 9] £i**#JO^fete, V^tCjZo 
V t hirOBi^^v th<Vdc^l0Vt hCDgkfcZ 

[0 4 7 0] iO^lcBBUTtt, m»Lfc»5*)6Ha» 
[0 4 7 1] 2#@0*S4rftl^'<5o S«Ji^lEft 
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[0 4 7 2] :aSCiltft StTa£b^6Hlfi?gffi 

[0473] (mi, »2onj£0»jtofffflE) E3i, m 

3 2fCKoTRW*«tJt«. 113 1, H3 2fcl«Ufctl 

Eftafex-f***:* LtoHiii^^rxf^ 

MM*«G>**, Ht oL«St©W»»4a»b»JHIS» 

fc 0 ffMMfe#f±U— ifjfi*6 5 0 nm, Sltl^VXON 
A:0. 6,^jiS:8. 2m/s, ftS^y hfttt 

0. 3 1 jum/b i t h^^fcVimJbSiL 

0. 6 /xm-efe5o 
[0 4 7 4] gjirte, B31.-B3 2 0^ J***^ 

t&cDffi^U ^?T<£> D V D - R AM<Dmm^l£®l~ftl 

1, 1213 2<Dy ? ^^^C0-oC0|B^gi5*{C A 1 0 %ftr 

[0475] (gl, S2 ©*«t«^Jttt«) itigW/t 
£>, 03 1, 0 3 2<£>L t oHU<Dl&f& : &7&1%<DXs<y 

Of¥ffi£f£^*:<t r<5, S»L t oHS^biil 0 

iiaufcaflfo^^y^^o-fe^-e^LftiL t oH9 

*r«BB**flsLfcW, tOJHS*t*^2-3%a*i:«# 

[0476] si, ^2 <Dmmm<o^m) mi. m 

^o«3ft=^ Mft»3»*<o*#v^W0!lr4, 03 1, 0 
32WLt oHOEakJHB*r2»«Jlf «*5tt?*>5o 
1-ftfc*>, Sl> JB2»jK«0^^y^^ci-fe^|cf£o 

til, JB2E«l*fcfp*u, nNMfAflsxatrSi" 

[0477] 11, ^2 ia«Ji«|5*{C L t o HOKfiWi 
U&^-tZ^-C 1, 2©Lt oHCO 
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WftI»*Itii4<, JttfcfPlcifti-sr 2:^tU3R 

[0 4 7 8] f£f£Lf;:f^fE^J!a$£ t L t oH0>!E»JB 
SfP**-rS7 f ^^^fi, ^f$!6 5 0 nm, #*W 
yXONA : 0. 6, £ii£S : 8. 2 m/ s N *fitTjy 
h*:0. 3 1/im/b i tTWaLf: a h^y^tTy 

[0 4 7 9] (f3 OSiSW) #llifS^?iOjg 3 CO^Jfe 
Wtcov^-CRWi-So ft 2 Eft* 

»*l:Ht o LKIitolEaUUfSSr^i-SffiaE^*^^^ 
* wlofflteift^ffi £ tomMMbfefr 5 SLttKftlcBI-*- 

K^«t, *-#«»©K3ett«:ia±s-e:«js, sag 

[04 8 0] 3 3 tt*%tt7gJB<z>£ 3 <^HJ60»J(c:«5 

[04 8 1] gj 3 3 d^T, 701 [3^ 1 731 
JsJJl*ll«**LfcJKllB»»», 7 0 2M2l«7 3 2 

KS^Sfcto^^i^ KA^— 7 0 6(^t'yK^ 
^-^ 7 0 5^-^tt, 7 0 7f4|D}H»*ftffl*tr- 

^srRajW-r«fc«>^3tfiaitSB. 7 0 sf**^*^ u-co 

Av\ 

[0 4 8 2] Si 12ft* SfB 701. ^2 IBftJfSP 702 
iCfiH t o L«i^fflv>f>ixS(0^ t< , W^tf, 
S 1 Eft*ffi 7 0 1 tCfi, HI 3 1 (DM 1 Eft/i§l5 7 0 
1, »2Eft*«fl7 0 2fcfiil2 3 2<B»2Eft*SP7 0 
2*fflV>5*^T-#So f 1SS731, I2M73 
2f*»l, f»-2«>*lli«lin«ot>o«r«v^sr4:a*tf 

[0 4 8 3] (§j 3 3 ^^g^ffiV^-C^TC0^JlHT s T f * 

l«7 3i, Bi^<a«r<o^2/*y>^p-fe^-c»f^ 

f£LfcJg2lEftiISi5 7 0 2?rtt5f 2Sfi7 3 2 &EI 
3 3 <£>3£g<£>';* bVU*— * 7 0 5 <£><tt 7 0 6 (Cff]# 
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[0 4 8 4] tfc^ *fc: 0 > KVI^E— * 7 0 5 SrBiLt 
flitf, »2*E7 3 1, 7 3 2^2m/siS 

©ftSSS-eEMBU *fc3tJSI«&7 0 7£KI&LT7 f >f 

* * \c& v ^fflsesffcffl *if-A$rf i Eft* 
a5 7 o i \cm&i-z>o flaw }?—j*<d s o %um*m 1 is 
ft*a$7 o i *mmisxmWL-fz>o r.*>*iftfcr— 

& 1 i2ft*£P 7 0 1 Srilifi LtM bfc tf- 
A«rSi> I2SS7 3 1, 7 3 2(D|B^ELfeJR*U 
yX7 0 8fcJ:o-C?¥«**LJB2lE«W«B'7 0 2 icfig 

[0 4 8 5] ajffl»*ftffl3ft^^ri^-f 
CtlOO/im, ^^f^^H^^^^CM mM©lRf 
0:/a- Ktf-i,&OT\ WOll, S2SS7 3 
1, 7 3 2mR9 36SfcoXfc, aS 1 1E«JBSB 7 0 1, % 
2Eft*«7 0 2#Kl* +»«!lJKV^ajg!tt*flS3i*^* 

[0 4 8 6] t^l/yX7 0 8(OMEi[l mi 
Sfi7 3 1i»2Sfi7 3 2 k<otimom\/*\ZtiL'fc 

d5Mtt*rRj <z> ft * J: 9 t> /h S < R« S frfcllf 
t5W, 3llfSft*S$7 0 1^0^^/0 7 7^ 
/u-£B2Eft*a5 7 0 2±TOlf-is7 p n7r^^- 

[0 4 8 7] Ml^Ct, * = >fA^E— * 

xh^\ 

[0 4 8 8] 5lcLTl«1BaUi»4rlRlC*tr— A 

mis m2<DmmMiz&tfZHt oh<Dumm&tmw 

[0 4 8 9] (fK3 0||%ffi0K7B0J) WE«MI«*rK 
lSR|i»^»»I»*flsf St>5 loom 3SB^«^ 
fif^S* 5 rowt-. s; K*rRI*T#fljtt«B i 

[0 4 9 0] JL^± % **««:#fl8Loo**il6»«fl!>St 

[0 4 9 1] JiaC^>*fle«t?f±lE»li atGe 

S b T e Sr«^*Jf -CRM Lfc*«, *i»It1^G e 
SbTe* InSbTe, AglNSbTe, Ge 
TeSe, SnSeTe, GeSeSn, InSeTl 

m&m\<^xh^\ &iz^titb<Dttmcco, pt, p 

d, Au, Ag, I r, Nb, Ta, V, W, T i , C 



(42) 



(43) 
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r, Z r th l««±«*jS*OLTtlH«ftJB 

[0 4 9 2] mi E»«tf>5F*sBSff t o te&mmi&m<D 

©a*t*ofc»|C*2E«l«l»©WIW t.Bt 
[0 4 9 3] i: U"C«, ft*— A©^*/!"* 

£fcasH*Ll\, ro±5fttt-»i:L-CW:«*M» (U 

v) mikmm<Di&, w^y^w^^y^h, 

#yx;— Keif fcsi^r*. Si 

0 2 , AI2O3, TaO, V2O5, CaO, ZrO 
2, Pb 2 0 3 , Sn0 2 , CoO, CuO, Cu 
2O, AgO, ZnO, Fe 20 3 §«WSi3 
N 4 , S i ON, SiAlONl^iftft, MgF 2) 

CaF 2 ^*ftWlUv^o EaW4r*tr— A© 

n»Aa«eKJii^«"ra^«>, dniowiwttio 

[0 4 9 4] tf:^ilHTAg, Cu, S i.^i 

H^LT, Ag, CutCOV^Xfi_b32EL^Aui^«{C3 
— 20nnu it)SFSL<tt5^15nmit5^ 
<, S i^a^filO-SOnm, J; 9 L < J3: 3 

tt^q^tt, 0. 2 5^q^0. 7 5 Oj6H^*5 
VNT (5-2 0) /q (nm) fcR;£T5 r U 

1. 5 J^Tf-RH"^ 6 CO T% 7>T h *Jy9-<D 

[0 4 9 5] fc LTte, «*.tfA 1 T i , T i 

NT, AlMo, AlCu, Ag, Cu, Pt, Pd, I 
r *f*r«l^r. t fc"C#5o Rl*Ji©¥*MJt»W:2 0- 
2 0 0 nm<0«fiH"Cfc5wA:as, K*t*»«: fc ftfittft 50 
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[0 4 9 6] ^FM»G4Ml^li*J: < 

V\ ^^Jii: Lt^ZnO, Ta 2O5, S i O, A 1 
2O3, Cu 2 0, CuO, TaO, Y2O3, ZrO 
2, CaF 2 , M g F 2, S i 3N4, A 1 NRtfwtl 

[0 4 9 7] SfcKi^SBtffil-Cttffiatfbft^-f^^*: 

[0 4 9 8] H±»JfibfcJ:5^**lfi*«fcJ:ixfi, 

[0 4 9 9] 

ftKilttfTWcR c <R a*»©j|t**rJiau S fefc 
[0 5 0 0] S&f;:AfM5fcW\ E«Ulott*ft^B-r 

ibd, R c <R a Ol*^7Xf^(^#Sf fl^bt 

[mi] nil (a) - (c) ttimmcxznit 

£Jfc«Loo*Lfc«*B^fc5o 01 
(a) *3ll6»ffioEftJB^«*ffl»a&, Hi (b) 

ffl«5t, Hi (c) tt, **«S»HRat/tt*atlf^J: D 

[EI 2] H2f±*»Woffi*fl2E»«*^Wffi»*H-e 

[HI 3] OWiftigLIsHR^ CNR (carrier to noise r 
atio) GQM^Uco^T, «^CaotMlf:7Xr 
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[us] *aswo3t^*-f *#<d~*— ?mn&\z&\,^x 2 

[H6] **M(03t^>f^^O«JNB*e«»O»S»* 

m7] *&w<D%imnm\^&%ftmkmmmfc<n 
[0 8] it««ic*5v^x, «*<0»»tt«*»eu m 

[19] »3 j|jKJB1IS^**0ll^3&^5ffiKft*7 f -f * 
[110] S3 ilffi®1t<z>il»-^ * 9 y >- 

[ill] Cftflt£'£*£*lSKr*£ 3T^^#tt 

[112] &3M1temm(Om2mtem<Oft J 7 : 4 *9<D9L 

[113] »2lll6«<03fe7 f >f^^^«]»!l5»«^^ 

[114] ^2 SMfiWI^^-f <7> l 0 0 HI i co^- 

^7>f (owioo) <n>/<9*- >&&-fwmm-?h 
[lis] ffi4^jtt«1tl<oXlkMicd^Sfi^i:efttt 
Ill 6] «4lOK»tB^9tlKM^^5«K{bCflW 
[117] lE^ff^BW^^-MSr^-rafcfeH-Cfc * 

So • 

in s] ( k ) (Dwmmt, n scorns 

^t^7 7itfc5 0 

[119] fttlDJBIft • ^®Eft<a3T-CNRi?KH£* 

[12 0] GeSbTe^37C^MW6fc B 0 W 

[12 1] G e S b T e ^ 3 7C^MI-iB(t ^)S B B 0 « 

[122] Ag-In-S b — T e 4 TG-fr&fciSttS 

[12 3] §5 lat^ffiO^JfclCteJB Lfc^ ^Fny 

[12 4] JR5**»tBoSll6«jc*5VNrKf^UfclB« 
K*0ff9M&*XTO&B^fc«. 
[125] Vdc/vthi: *aj»ftl0iaiE««H4&V 

[12 6] ^5^JS^om^^4o^r^L^t@^ 
YbtEfkftCflcOT l#Tffl#^ Sr Mttz-T Z> feft 1 "C fc 5 . 
[12 7] »6J|jK»ffll-fev^rfflv^5t0*^bl5«lt© 

[12 8] f^f^^fFMi:^t^7 7iT^6o 



[12 9] ^V^ateSrRiRLftV^tfah/u^trW^-rS 

[13 0] C N R.i 7 ^ X ^7 
7itfe5o 

[13 1] ^ 7 IftilOS 1 OSWJCf^ffilfK 

7jx9<nmmmmm 0 

[13 2] I 7 2 M 

[13 3] JR7*lfc»*<OfS3^*j«0!»C«5«*{b* 

lo 

[«F*©RW] 

101, 201, 321, 4 0 6, 506 

102, 32 2, 402, 562 

103, 202, 323, 403, 563 TM^&m 
1 04, 203, 324, 404, 564 IS^S 

105, 204, 325, 405, 565 JiW^F^S ' 

106, 205, 326, 406, 566 
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xs<^9 y ^yf-Vv b 
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6 0 6 nxiasMm 

6 0 7 *'<y#m 

608 GeSbTe ?—fy V 

6 0 9 ^y^tl 

6 1 0 #;*{fef&^ 

6 1 1 »XX 

6 1 2 £4R»jRffl 

62 1 SUSjRO#igSW 

6 2 2 
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6 2 3 £BR 

6 0 5 ^^StS 

6 0 6 jR 

7 0 1 mi KftJBSB 
7 0 2 S52lE$fUff|5 

7 0 5 KA^E— * 

7 0 6 

7 0 7 %MkSM 

7 0 8 %¥3kb LT^jfCl^X 
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